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COMPULSORY RUNNING POWERS ON 
ELECTRIC TRAMWAYS. 


THE recent decision of a Committee of the House of Lords 
giving the Tyneside Tramways Co. compulsory running 
powers from their present termini in Wallsend and Gosforth 
over the Newcastle Corporation tramways to the central 
station in Newcastle, has created quite a flutter in the dove- 
cotes of the municipal traders. Indignation meetings have 
been held in London, attended by a considerable number of 
representatives from several towns, and resolutions have been 
passed objecting to a company being allowed to use the lines 
of a municipal tramway for such purposes. It is stated that 
such powers are without precedent, and that the exercise of 
such powers must disorganise the working of an urban 
tramway system. There are some sentimental reasons also 
urged, but no useful purpose would be gained by criticising 
them in this article. 

In the first place, it is unfortunate that the objectors 
should weaken their arguments by stating that such powers 
are contrary to precedent, when the slightest inquiry will 
discover precedents at Swansea, Birmingham, Bournemouth, 
Batley, Manchester, Worthing, and other places. 

One is inclined to ask, however, what has precedent to do 
with it? Is it suggested that the highest Court in the land 
is to be debarred from authorising schemes for the public 
advantage, because, however necessary such schemes may be in 
the view of our legislators, no precedent is available ? If so, 
then the purchase of land by compulsion for the con- 
struction of railways was an iniquitous piece of legislation, 
and we ought to be without such railways to-day. Again, 
if so, there was no precedent for allowing a municipality to 
work its own tramways, and it ought not to be allowed. 

It appears tu be a fact that there are some men to-day 
responsible for the government of towns, exercising the 
generous powers granted to them by Parliament, who are 
strongly imbued with the spirit of the little Englander. 
We will, however, take a broader view of things, and con- 
sider the views of the non-contents in the light of analogy. 

Assume that a municipality is responsible for the repair 
of the streets; that for the purposes of modern require- 
ments the streets have been sewered and paved with the 
most suitable materia]. Would it be in the public interest 
that the authorities of that town should require every road 
vehicle to stop at their boundary, and that passengers or 
goods being transported in those vehicles must change into 
a vehicle owned by tle Corporation before their destination 
can be reached? If this argument is ridiculous, why, in 
the name of common sense, should the use of the highway 
be restricted to authorised carriages because they propose to 
use that part of the road paved or laid with wood blocks or 
steel rails for easier draught ? 

Assume that a municipality is the cartage contractor in 
its own .area, and for the purposes of easy haulage up 
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existing gradients, the road was paved by the Corporation 
with stone setts. Is the cartage contractor bringing goods 
from outside the town area to be debarred from the benefits 
of this paved area or should he tranship into a Corporation 
cart ? 

For some reason or another municipal authorities cannot 
understand that when they become tramway authorities, 
they, as tramway undertakers, are not carrying out: simple 
municipal duties. If they will only take the trouble to 
read the Acts under which they work, they will see that they 
are required by the Statute to carry on the tramway busi- 
ness, subject to the rights of the pablic in the hi:hway, the 
rights and powers of the road and local authorities and those 
of other property owners just as much as any tramway com- 
pany. For instance, there is the same protection to gas and 
water pipes in their Act, whether they belong to the Cor- 
poration or a company ; there are the same conditions as to 
the paving of the tramway track, and there are the same 
penalties payable to the municipal authority if the main- 
tenance of that track is neglected. It is, therefore, idle to 
assume any superior position to that of an ordinary tramway 
undertaker, even though it may be a case of “ Dr. Jekyll 


and Mr. Hyde.” 


To put the matter in a still broader light. The high- 
ways from John o’ Groats to Land’s End belong to the 
public for their exclusive use. The local authorities have 
no ownership; they are simply entrusted with the duties of 
repair and maintenance. That being so, on what grounds 
has a local authority the right to demand that any 
traveller is to be subservient to its requirements, to his 
inconvenience, because he happens to be on the point of 
crossing a line which is merely dividing two road 
authorities ? 

The only argument left is the alleged disorganisation of 
traffic. It is difficult to appreciate this ; and this argument, 
if put forward seriously, can only be due to the fact that local 
authorities are really amateurs in tramway business, and 
that they require to obtain a little experience of what is 
done elsewhere to appreciate the advantages of through 
communication. No municipal authority is, or ought to be, 
in business for itself, but for the public welfare, and therefore 
any proposal which means as in this case, without a shadow of 
doubt, an increase in receipts, should be welcomed. Increase 
in receipts means increased “ public satisfaction,” which is 
the biggest factor in the success of a tramway undertaking. 

Assume that a railway system is laid within a municipal 
area and is well patronised. Two miles outside that area—or 
more—a flourishing suburb springs up, residential or for 
manufacturing purposes. The Corporation obtains powers to 
make a tramway to this district. Will any manager of any 
municipal tramway suggest that he will not run “through” 
cars ?—Not one ; because if he did, he would be admitting 
that Leeds, Manchester, Glasgow, Liverpool, and other towns, 
are to-day managing their undertakings contrary to common 
sense. If there is room for cars in the municipal area to give 
a through service to this district, a fortiori, there is room for 
those cars to that district, be they owned by corporation or 
company. 

The municipal trader attempts to justify his opposition by 
stating that the cars on companies’ undertakings should not 
be allowed to invade the lines owned by a municipality. 
This, of course, is pure sentiment. Everyone knows the 








squabble that existed for a long time between Manchester 
and Salford, Salford desiring to obtain through running 
powers by agreement into Manchester, and Manchester 
refusing to entertain the suggestion. Finally, there 
cime the appeal to Parliament by Salford, which, as 
everyone knows, or ought to know, resulted in compulsory 
powers being obtained on one line, and an agreement 
being entered into for others. This clearly shows that 
the objection to the introduction of cars worked by a 
company on to a corporation line is purely sentimental, and 
is only an attempt to trail a herring across the path of reason, 
because the same arguments were raised in the House by 
Manchester against Salford as were raised in the House by 
Newcastle against the proposals of the Tyneside company. 

Just as Parliament decides in the case of one railway 
company applying for running powers over another railway 
coompany’s lines, for the purpose of enabling its passengers to 
reach the centres of large towns, by the use of through run- 
ning powers, so as to avoid the manifest inconvenience of 
change of carriage, eo must the municipal tramway owner 
understand that he is not provided with powers merely for 
the purposes of giving tramway facilities to the people 
within his own area, and establishing a close preserve, but 
for the purposes of providing a means of communication with 
other tramway undertakings, so that a satisfactory connec- 
tion can be provided between the town and the outlying 
districts, which communication must be of benefit just as 
much to the town as to the outside area. 


THE GOVERNMENT AND THE 
TELEPHONE. 


Srnce Lord Stanley’s statement in the House of Commons 
that negotiations (corrected to pourparlers) were in progress 
between the Post Office Department and the National 
Telephone Co., for the acquirement of the latter’s 
undertaking, no information has been forthcoming as to 
the progress which has been made towards the much- 
required settlement of the telephone question. That any 
negotiations must be of a protracted nature is obvious when 
the magnitude of the undertaking is considered. There 
is, however, not much time for protracted negotiatione. 
The last period for compulsory purchase is December 31st 
next, and to purchase at that date six months’ notice must 
be given. June 30th, therefore, is the limit for negotiations, 
and if that period does not suffice for the settlement of the 
multitudinous details, it may be assumed that certain main 
principles will be agreed upon to serve as a basis for 
subsequent settlement regarding details. We do not see 
how much more can be expected in the limited period avail- 
able without incurring some risk of injustice on one side or 
the other. 

We have already called serious attention to the urgent 
need of some definite settlement at this period. We regard 
it as quite impossible that the telephone should remain in 
the hands of a private company holding only a license which 
terminates in seven years. Capital is the life-blood of 
telephonic progress, and capital is not obtainable without 
security. For this reason, neither the public nor the com- 
pany can benefit by the license being allowed to run to the 
date of its expiry. In the absence of Government purchase, 
therefore, there are but two rational courses open— 
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extension of the company’s license, or competitive systems 
throughout the country by the Post Office itself. We 
except the possibility of Government supply of capital for 
extensions, for the reason that if such agreement could be 
arrived at, it would indicate such a state of mind on the 
part of the negotiators as to make the settlement by purchase 
a comparatively easy matter. What solution is in our 
judgement most desirable, those of our readers who have 
followed our articles on the telephone question for year 
past will not need to be reminded. We may, however, 
review some of the considerations which limit the avail- 
able courses to those to which we have referred. 

It has been suggested that Government purchase is un- 
desirable ; that the telephone does not thrive under Govern- 
ment management ; that the present system of the Post 
Office in London is unremunerative ; and that there is an 
annual loss on the telegraph service. It has been urged that 
the telephone should be given its freedom, and that the 
public demands should be met by that private enterprise 
which knows so well how to take advantage of new develop- 
ments in public needs. Whilst we have felt bound to give 
expression to those views, we consider it necessary to point 
out that the telephonic situation of this country does not 
permit the argument to be followed on other than almost 
academic lines. The situation must be considered with 
certain established facts constantly in view. First, it is to 
be recognised that freedom of trade in the generally accepted 
sense is not possible in our telephone system. 

It is useless to consider what might be under circum- 
stances which do not, and are not likely to, exist, 
(rovernment control of posts and telegraphs carries with 
it control of telephones, As the Edinburgh reviewer 
says: ‘Obviously the telegraphs were not handed over 
to the Post Office in order that they might be farmed,” 
so equally obviously it is not to be expected that the 
Post Office should continue to work the telegraphs them- 
selves whilst farming out the telephone to a licensee or 
licensees. The arguments on details require very careful 
consideration. When the losses on telegraphs are spoken of, 
it is not always remembered that the annual deficit is not 
a loss in the sense which a trader would understand it. 
It is the balance between expenditure and income, 
much of the expenditure being of a reproductive cha- 
racter. Criticism of the London telephone accounts also 
requires to be taken with reserve. We are reminded 
by Mr. Gavey’s evidence before the London Traffic 
Commission that the main streets will not require to be 
opened for a number of years, and it may thus be recognised 
that a considerable part of the expenditure has not yet, 
and will not for some time, become remunerative. The 
Post Office has, in fact, recognised and carried out to 
the full that policy of provision for the future, the need of 
which, in telephonic enterprises, we have so often had 
occasion to refer to. We must regard these criticisms there- 
fore as reminders to avoid a repetition of errors in details 
rather than as reasons for leaving the telephone field open. 
It is urged that Press telegrams are unremunerative. Let 
us, then, not have any Press privileges in telephones. It is 
maintained that sixpenny telegrams do not pay—an excellent 
reason why there should not be too great hurry in fixing 
telephone rates. 

The need of monopoly, in fact, if not in name, is the 


strong factor that tends to Government control. We are 
far from urging that this is of universal application, but it 
is a powerful motive in this country. To “farm out” the 
telephone would, we fear, lead the subscribers to conclude 
they were like unto the Egyptian fellaheen whose taxes were 
collected, not by the direct agents of the Pasha, but by some 
intermediary, whose grinding yoke was less bearable. Yet 
the incorporation into the Government service of so large and 
important an enterprise-as that of the telephone system is 
no light matter, and may well call for a transition period 
during which it might be desirable to adopt some method of 
utilising an existing organisation. Moreover, to carry on 
the telephone service on the same lines as the telegraph 
service is clearly undesirable. The policy outlined by Mr. 
Hanbury’s Committee was mistaken enough, but in one 
respect that Committee did good service. They pointed out 
the need of the telephone work of the Post Office being done 
on commercial lines. To keep the telephone accounts in the 
same way as the telegraph accounts would mean annual 
deficits of so serious proportions as inevitably to stop pro- 
gress. It must beclearly understood that the expenditure is 
a capital expenditure, and the revenue must be such as to 
permit a fair return on the capital after an ample allowance 
for depreciation. With the telephone service directly con- 
trolled by the Post Office, we may expect that the financial 
results from the sister services will be impartially considered, 
and that the returns will show that it is desirable to 
encourage the extension of the telephone service to an 
enormous degree in the interests of the Department and the 


public. 





How Some Trade Journals are Run,—Firms in the 
electrical trades who may be approached by papers of a certain 
class which offer to publish anything that they like to say about 
their own goods in the editorial pages of a publication, in return 
for a more or less substantial monetary consideration, will do well 
to study the following report, culled fron the Standard of April 
27th. This sort of thing is far too prevalent in the trade Press :— 
‘“‘Bdward P. Phillips, 53, of no fixed abode, war, on remand, 
charged before Mr. Horace Smith, at Westminater Police Court, 
with obtaining money by false pretences and fraud.—Mr. Harold 
Pearce, prosecuting for the Treasury, said the defendant had 
obtained numerous sums of money from persons, mostly in the pro- 
vinces, by the pretence that he was in a position to insert articles, 
&c , in a publication called the Railway Supplies Journal. Defen- 
dant started such a paper in 1881, but it had had a very 
chequered career, and last year ceased to exist. Defendant had no 
interest at all in this unsuccessful publication during its latter time, 
but in September of last year he managed to induce a printer at 
Wandsworth to print what he called a special number. This was 
evidently obtained to satisfy persons who were pressing for the 
appearance of notices of patente, &c., for which money had been 
obtained by defendant. Since that time defendant had been in a 
most impecunious position, living in Rowton’s lodging house, but 
he had continued to solicit advertisers and inventors, writing letters 
on elaborately headed note-paper setting out that the circulation 
of each number of the paper was 21,000, and that it was read “ by 
the principal railway and other directors.” Defendant had been 
making a very improper use of the name of Lord Burton, and when 
arrested a letter was found from Lord Burton’s solicitors threaten- 
ing him with proceedings.—Detective-sergeant Smith said that 
when arrested at a furniture shop in Pimlico, where letters and 
models had been addressed to him, defendant said, “As a matter 
of fact, I bave no defence. I’ve been short of capital, but, had I 
been able to issue another number of the journal, I think every- 
body would have been satisfied."—Evidence was given by & Man- 
chester engineer that in December last he sent money to the accused 
on the promise of a patent notice appearing in the Railway Sup- 
plies Journal. Defendant also received money for process blocks 
to illustrate the article. The paper bad never appeared.—Defen- 
dant said he never authorised any one else to carry on the paper. 
There had been many inaccurate statements about the business 
arrangemonts.—Mr. Horace Smith further remanded the accused, 
and said he would accept two bail in £100 each.’ 
D 
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THE MEASUREMENT OF ELECTRICAL 
CONDUCTIVITY. 


By J. RYMER-JONES. 


(Concluded from page 728.) 


In the first place, 30 ft. lengths are cut from (say) 10 per 
cent. of the hanks, weighed in grains (y), and measured for 
resistance at the observed temperature. From these data the 
conductivity per cent. of the copper is reliably determined 
in the usual manner by the formula :— 

Conductivity per cent. 

"2235 x 30° x 100 

bss qg 20,116°8 
measured resistance ~ measured resistance 
reduced to 75° F. reduced to 75° 

To facilitate this part of the work, tables are employed to 
reduce, without calculation, the measured resistance from an 
observed temperature to 75° F., and on referring this value, 
and the weight in grains (y), to another table, the con- 
ductivity per cent. is found by inspection. 

The ordinary metre-bridge is then resorted to, to perform 
the function of an electrical yauge, whereby all the hanks 
may be classified for resistance. 

Instead, however, of adjusting the resistance of the stan- 
dard wire t© 100 per cent. purity, and allowing for the 
difference per cent. in weight between the standard and wire 
under test—as by either method already discussed—the 
standard is given a resistance equivalent to a wire of 100 
per cent. purity, and of the exact specified weight, by adjust- 
ing its length to something more or less than 30 ft. as 
required. 

Thus, if the conductivity per cent. of the wire selected, 
due to purity, be 101 per cent., its length should be 30 ft. 
3°6 in.; and if the conductivity, due to weight, be 99 per 
cent., the length should be 29 ft. 8-4 in. ; i.¢., the increased 
conductivity due to extra purity makes up, in this instance, 
for lower conductivity due to proportionately less weight ; 
hence the standard must still be 30 ft. long. Again, if the 
purity of the standard be 101, and the weight per 30 ft. 
also 1 per cent. heavier than the specified value, its length 
must be adjusted to 2 per cent. more than 30 ft., viz., 30 ft. 
7°2 in. ; the decimal being easily measured off by a decimal 
rule. The standard may be a wire of any approximately 
similar gauge and conductivity to the wires to be tested, 
provided that its length has been very carefully adjusted to 
give a resistance equal to a wire of 100 per cent. purity and 
of the specified weight as already explained. An adjusted 
resistance on a bobbin will of answer the same purpose, 
because the practice, in comparing hanks, is to run a length 
of 30 ft. along a table, around an ebonite spool, and back to 
the testing board, where the bight is clamped, as at s, with- 
out cutting. As, therefore, the temperature changes during 
the day, and sometimes capriciously owing to wind or to the 
sun shining through the windows, it is important that the 
standard wire be laid along the same table parallel with, and 
close to, the wire under test, so that both may ke equally 
exposed to the same changes. 

If purity were absolutely constant for all hanks, and the 
standard wire of the exact weight specified, and of 100 per 
cent. purity [or of an equivalent resistance by adjusting the 
length], the scale readings at which each hank balances the 
standard would afford a very exact and delicate comparison of 
any difference in weight per cent. between the wire tested 
and the standard wire whose weight is also represented by 
100. In other words, the relative weights would be as the 
percentages at which the balances are obtained, since we 
have assumed the purity of all to be the same as the standard. 
This, of course, is not always the case, though the quality of 
copper wire as supplied by the best makers is generally found 
to be remarkably regular. 

- The weight will differ a good deal owing to the dies vary- 
ing in themselves, and as compared with each other; and if 
the weight in grains of the 30 ft., already cut from the 10 
per cent. of the hanks and tested for copper conductivity per 
cent., be noted at the head of those columns to which each 
8 allotted by the subsequent metre-bridge test, it will be 
een that the classification is very closely according to the 


xg 








relative weights. Within moderate limits, it, of course, fre- 
quently happens that less weight is made up for by greater 
purity, or annealing, and vice versa ; but, considering that 
only those hanks in columns including (say) 98 and 104 
per cent. are likely to meet the required conditions, for single 
conductors at least, it would be a very unusual coincidence 
if a hank of much lower purity had a weight propor- 
tionately greater, so as to place it among the hanks con- 
forming to the specification, Such hanks, when they have 
occasionally presented themselves, take a widely different and 
isolated position, and being ostensibly trespassers, should be 
separately dealt with as suspects. The fact that a large 
number of hanks are massed together in a few columns is, 
in itself, a tolerably reliable guarantee of their approximate 
equality and similarity both in purity and weight. For 
further corroboration, cut off and weigh a few additional 
30 ft. lengths from hanks in those columns above which no 
weights are found. 

A specification generally states the maximum resistance 
per nautical or statute mile at a given temperature. This 
limit of resistance is frequently calculated for copper of the 
specified weight and 98 per cent. purity. 

Inasmuch as the resistance of the standard wire has been 
adjusted to that given by a wire of the actual specified 
weight, taken as 100 per cent., and also of 100 per cent. 
purity, it follows that another wire which balances the 
standard when the bridge contact indicates (say) 98 per cent. 
has a resistance only just equal to the maximum limit. The 
wire may be lighter, provided that greater purity com- 
pensates for this ; but all hanks in columns below this per- 
centage will obviously have an excessive resistance, and 
should, therefore, be excluded. 

Oa the other hand, siace electro-deposited copper is 
not likely to have a higher conductivity than 1025 per 
cent., any hanks which balance at a higher percentage than 
this must be heavier than the weight of the standard. 
Whether any lighter, or heavier, hanks beyond these limits 
can be admitted, will defend on whether the wires are to be 
insulated as a strand or as a single conductor. What the 
upper limit for admission should be must be determined by 
the highest results obtained for the 10 per cent. of the hanks 
specially tested for copper conductivity before the electrical 
gauging begins, and also according as the weights and purity 
of the copper of the 30-ft. lengths entered above the columns 
together indicate whether the high resultant conductivities 
are due to exceptional purity or greater sectional area, or to 
both. 

As an additional safeguard against too heavy wire being 
included, and to save further cutting and weighing, all the 
hanks in the highest column admissible should be compared 
by careful gauging; not as a measurement of actual weight, 
but as a proof that all their diameters closely agree. If 
many hanks are found in this column, that fact alone will be 
tolerably reliable evidence of uniformity. 

The /rue percentage conductivity of the copper which 
tests on 10 per cent. of the hanks show, the comparative 
resultant conductivities per cent.—depending on both weight 
and purity—of all hanks, and the degree of correspondence 
between the weights and measured conductivity per cent. of 
the particular 30-ft. lengths recorded above the column, in 
which each is classified, are all brought together in the printed 
form, and furnish comprehensive and reliable data for sup- 
plying wire to meet the requirements. 

Having decided on those columns which contain hanks 
best fulfilling the specified conditions for a single conductor 
— allowing, of course, for any displacement of the electrical 
middle of the seale (if any), and a safe margin which subse- 
quent handling and straightening demands—all these hanks 
may be given over for use, and the hanks in columns next 
adjacent to them on either side should be joined up alter- 
nately to preserve uniformity of weight and conductivity as 
much as possible. or strand conductors, more latitude for 
weight is allowable in the hanks used, and less margin need 
be allowed for stretching, but care must be exercised in com- 
bining heavy and light hanks to secure regularity in the 
resistance. 

The time expended in testing and classifying hanks 
rejected on account of their exceeding the limits of weight 
is not wasted, because their relative values remain recorded 
in the columns of the printed forms, and when used for a 
different specification, it is only necessary to compare a few 
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of them with the new standard in order to see what the rela- 
tive positions of the others should be. 

The method is simple and expeditious, and for many years 
has proved satisfactory; but, however perfect and hedged 
round with safeguards any system of /esting copper wire may 
be, the final result must largely depend on a judicious allow- 
ance being made for an alteration in weight due to handling, 
straightening and stranding. For instance, the brake pres- 
sure on the bobbins during stranding ; the number of metal 
pins between which a single conductor is straightened ; the 
brake weight used and the degree of lubrication, &c., require 
close watching and regulation to suit the particular softness 
of the wire, as they affect the stretch in a very important 
and uncertain degree. For this reason, the man who is in 
charge of this work should also order the wire, as it is only 
by following the process closely from beginning to end that 
he can obtain the necessary knowledge of what margin to 
allow for s/retch and lay, so as to ensure an output within 
the narrow limits permitted by some specifications. 

Though not necessary for this work, it will be evident that 
if a resistance equal to half that of the bridge wire, and of the 
same metal, be introduced between a and } andc and d, the 
length of the scale is doubled, so that a balance at (say) 4 per 
cent. to the right (or left) of the electrical middle would then 
be at the same point as the 1 per cent. mark with the unex- 
tend-d metre wire. Moreover, one of the ends (say) at 0 
may be very slightly lengthened or shortened in its clamping 
screw to make the electrical middle of the bridge wire exactly 
coincide with the middle graduation of the scale, because the 
ratio of the resistance on the two sides of the contact slider 
is only strictly equal to that represented by the scale read- 
ings, provided that the graduated part of the bridge wire is 
perfectly homogeneous, cylindrical, and of the same gauge 
throughout its length. 

With or without extensions, it will not introduce an appre- 
ciable error in the result if a very short piece of stout wire 
be introduced between a and b wherewith to adjust at / for 
a small percentage error between the two halves of the bridge 
wire, provided it be equally distributed ; or this error may 
be allowed for in the result by addition or subtraction ; or, 
if preferred, the screws securing the boxwood scale in position 
may pass through three or four slots, so that, when slackened, 
the scale can be moved slightly to the right or left. 

Should the wire, however, have a flaw—or indentations, 
especially near to the middle—it should be changed, because 
in that case the remedies suggested do not get over the 
resulting inequality in the scale readings. 

As only the middle portion of the scale is used, the ends 
of the bridge wire on both sides may, if preferred, be coiled 
up to make the instrument smaller; but it is not quite so 
convenient when the wire has to be replaced by another of 
evactly the same.length. 

It will be evident that, instead of making the resistance 
of the standard equal to that of a wire of 100 per cent. 
purity, and of the actual weight specified, a 30-ft. length 
may be cut from any of the hanks, and all the other hanks 
electrically gauged and classified in relation to each other by 
comparison with it. In this case the measured conduc- 
tivities per cent., and the weights per 30 ft., of the 10 per cent. 
tested in the recognised way, will indicate the columns most 
nearly corresponding with the 100 per cent. column of the 
more approved method already explained, or fulfilling the 
conditions of the specification. 

The following formulz will be found useful :— 


Single Conductors.— 
Weight in lbs. (w,,) per nautical mile 


6,087 
I 30 
= 7000 = 94° a7 (tbs.), or g = w, X 34°4997 grains per 30 ft. 
Weight in lbs. (w,) per statute mile 
5,280 
I “30 
= F000 = $0: ae (lbs.), or y = W, X 39°7727 grains per 30 ft. 
’ 
Weight in grains (9) per 30 ft. 
= Tea" or diameter (2) = /1°5731 x g (mils.) 


Resistance per nautical mile 
<a ie 1 





standard ohms at 75° F. [100 % purity.] 









Resistance per statute mile 


a standard ohms at 75° F. [100 % purity. | 


mined per 30 ft. (p) 





22352 x 30? O11 
= ex = are standard ohms at 75° F. [100 % purity.] 
Resistance per 30 ft. (p) 

316°46 ; 31646... 
=; or diameter (d) = a/- we (mils.) 


Conductivity of copper per cent. 
‘22352 x 30° x 100 


iy qg _ 20,1 116° 8 
= measured r2sistance reduced to 75° F. = 115 sx g 

(175) 

216226 x 30? x 100 

or ‘ g ; 19,460°3 
measured resistance reduced to60° F.~ “so X 9 

(T¢0) 

Seven-Wire Strand Conductor | where p = increase in length, 


weight or resistance of outer wires due to lay. |* 
Weight of strand (w) 
= weight of straight centre wire < ( 7+ a3) ibs.). 
Weight of centre wire (w) 


weight of seven-wire strand 


= >? (lbs. ) 
as 
‘ 16°6 
Resistance of strand (B) 
100 + D 


= resistance of centre wire x 700 ra Pp 


Resistance of centre wire (r) 


t t nein co. 
resis ance Of seven- wire stran x 100 rs Pp 


naut-pound 
statute mile-pound 
temperature = w 7. 


Resistance per of a solid wire at any given 


Norr.—The product of weight and resistance (w RB) does not 
strictly apply in the case of a strand because the extra length due 
to lay* while increasing the weight increases also the resistance of 
the outer wires in the same proportiou. Therefore, find the weight 
(w) and resistance (r) for the centre wire by the above formule for 
a seven-wire strand, and their product is the true resistance per 


—, e mile- Pond for the whole strand. 








THE JAMES FORREST LECTURE. 


THE James Forrest Lecture of this year was very appro- 
priately given by Mr. Dugald Clerk, ‘than whom certainly 
no engineer was better fitted for selection. Needless to say, 
the sabject was ‘‘ Internal Combustion Motors,” and again it 
may be said that no subject could have been better selected by 
the lecturer, whose name must always be associated with this 
type of prime mover, and whose special connection with the 
subject will be remembered in reference to the Clerk cycle, 
which is that on which the now well-established Kérting 
engine is constructed. The lecture is too long to be fully 
dealt with, but a few of the salient points may be touched 
on. Briefly, at first, the lecturer reviewed the field of the 
internal combustion engine, which in turn has used, and uses, 
illuminating gas, producer gas at less than half the cost per 
heat-unit ; heavy hydro-carbons, petrols, alcohol, blast-furnace 
gas as introduced by Mr. B. H. Thwaite, and, though not 
named, the heavy oils used by the Diesel engine. The main 
features on which all engineers are in agreement are initial 
high compression, a minimum of internal cylinder-cooling 
surface, and a minimum flame temperature consistently with 
highest possible pressures. Engineers are not, perhaps, so 
fully agreed on the best means of attaining these ends, or as 
to the extent to which they can be indulged in. The lecturer 
showed numerous illustrations of various modern forms of 
engines, including some of the later ——* of cooled het: 





* Increase in length, weight or resistance of outer wires due to 
lay = 100 * ES 


(d@) and lay (2) are in inches, 


] per cent. — where diameter 
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and exhaust valves. These designs showed how the end 
aimed at had been sought after in a great variety of 
ways, into which we need not enter further than to 
point out how in systems of ignition alone, the methods 
varied between hot tubes, magneto, and battery spark, &c., 
the magneto apparently being destined to survive. 

Tables are given showing the progress of heat balance 
from 1882 to 1900. Slaby’s test of 1882 showed a heat 
utilisation of only 16. per cent., whereas in 1900 ergines 
were giving 28 per cent., and we might here add that the 
Diesel shows now over 40 percent. Ordinary engines, how- 
ever, may now be said to have an 1.H.P. efficiency of 30 per 
cent. The table shows that the improvement has been 
chiefly in reduction of jacket losses, which, from 51 or 52 
per cent., have come down to as low as 24°2 per cent. The 
heat lost in ‘the exhaust gases has, however, tended to 
increase. The only improvement has, therefore, been the 
reduction of heat flow through the cylinder walls. To what 
extent this is due to principles and to what extent to con- 
struction is next dealt with. 

It may be said in this connection that high initial pres- 
sure and temperature occur, as already pointed out in these 
columns some time ago, when the crank is at a position of 
no effect, and yet the pressures exert full braking effect on 
the engine at the same time that the cylinder walls and 
piston are motionless in contact with maximum flame 
temperature. Hence the theoretically imperfect method of 
late ignition delayed to some distance along the expansion 
may actually give a better net effect with lower initial tem- 
peratures and pressures and a fuller expansion curve and 
higher mean pressures than are secured by the fashionable 
prompt and sharp explosive combustion on the dead point. 

The standard ideal engine of comparison is one com- 
pressing air to minimum volume, adding heat at minimum 
volume with rise of temperature to a maximum, followed by 
adiabatic expansion to maximum volume, and discharge at 
that volume. Practice does not altogether endorse the 
addition of heat entirely at minimum volume, because of the 
reasons given above, but for value of y = 1°408, the 


A ae 1 0° 408 
lecturer gives the efficiency of such a cycle as E = 1 — ( >) 


: ae : re ; 
where ~~ is the ratio minimum volume : maximum volume. 


ier Ss : ] 
The efficiencies for various values of : of from 4 to ,}5 are 


given ina table, and vary from 0°246 to 0°85. Ordinary 
: i 1 
practice appears to have attained a value of 7 = 7 to yo 


but here again the Diesel engine is left out, for the com- 
pression ratio is 35 in this engine. 

In old engines, expansion curves followed the curve 
pv" very closely, but, in modern engines, the curve more 
nearly approaches Pp v'*, which means that heat is being 
added along the expansion curve. No one is supposed to 
know how this heat is added, for there are two schools of 
thought. The one considers all subsequent heat addition, to 
be due to the burning of gases which are left unburned by 
dissociation temperature effects. The other school traces all 
the difference, to the augmentation of the specific heat of 
gases with rise of temperature. Obviously, as temperature 
falls, the higher specific heat represents a potential release of 
heat, for higher specific heat is but a form of stating latency 
of heat. Probably the truth lies somewhere between the two 
extremes, and if we read Berthelot aright (*‘ Thermochimie,” 
1897), he does not, by any means, confine himself to the sole 
point of specific heat, but recognises the dissociation theory 
also to a greater extent than the lecturer seemed to convey. 

The lecturer lays down the rule, that as little heat as 
possible should be added during expansion, and that maxi- 
mum temperature should approximate the end of the stroke, 
a point, by the way, that all designers do not agree upon as 
above stated in reference to the braking effects and cylinder 
wall absorptions at that period of non-moving piston. As the 
lecturer, however, points out, the continuance of combustion, 
and the variation of specific heat have the same results, and 
affect the expansion curve alike and in a way not to be dis- 
tinguished from’ each other. 

It is shown that increased compression, contrary to. what 
it should do, will in high temperature cases actually produce 
a lower efliciency, but this is found to be the case where the 








increase of compression has been obtained by adding a flat 
disc to the piston, thus increasing the exposed area of inside 
cylinder surface and proving in its results that inner surf :ce 
area is prejudicial, much in the same way as it is prejudicial 
in the steam engine. The results also show that high 
initial temperatures also increase the losses to the jackets. 


Naturally, large engines are better than small ones, because - 


they have less cylinder surfaces per unit of volume. 

We need hardly follow the lecturer into the question of 
specific heats of gases and steam, further than to endorse 
what he says as to the importance of the variation of this 
physical property being more definitely ascertained. The 
lecturer is at some variance with Mallard, Le Chatelier, 
Berthelot, and Vieille, because he does not believe in their 
experiments, or that the mixtures they worked with were 
completely burned. In his own experiments he obtained 
results that were inconsistent with the theory that nothing 
was going on except variation of specific heat, with which 
we may certainly agree, and state equally the improbability 
of all the change being due to dissociation effect. The 
specific heat variation of oxygen, nitrogen, steam, carbonic 
oxide, and hydrogen, should, we are told, all be determined 
by some method not involving the disturbing effect of com- 
bustion, as, for example, by the electrical method with hot 
wires at constant pressure and uniform flow, as carried out, 
we believe, at Bushey Park in the determination of the 
specific heat of superheated steam. 

A table is given to show the volumes before and after 
combustion of various hydrocarbons. All the hydrocarbons 
when burned, do not show a net decrease of volume. Some 
show increases as, for example, 2 volumes of C,H), plus 25 
volumes of oxygen became 34 volumes when burned. The 
presence of hydrocarbons in a combustible gas may be known, 
but their actual formule are not known, and the results of 
combustion are not certain. 

Obviously, an exact experimental knowledge of the various 
processes of the gas engine cannot be easy to obtain in face 
of the various exothermic and endothermic compounds in 
the gas to be burned. A really sound theory of the gas 
engine would, of course, be most easily discovered if we 
could secure a cheap supply of gas containing nothing but 
CO or H as regards its combustible elements, so that the 
results would not be vitiated by hydrocarbons of unknown 
formule. The trouble is, of course, that different members 
of an isomeric series have such different volumes. 

On the question of pre-ignition and preferential com- 
bustion, it is to be noted that the preference of oxygen for 
hydrogen over carbonic oxide is held to be a fact for gas 
engine purposes: of this fact we think there can be little 
doubt, for all gas engine experience seems to support the 
view. Certainly, a gas rich in hydrogen does produce 
premature ignition, and whilst the highest possible 
compression is favourable to economy, there is a com- 
paratively early limit set by the danger of pre-ignition—a 
very real danger in large engines, if not very serious in 
small ones. The high possible compression of blast-furnace 
gas seems to be due to its comparative freedom from 
hydrogen, which renders the gas safe. 

A leaking water tuyere in a blast furnace has been known 
to produce a premature ignition in a large engine, owing to 
the sudden production of water-gas. An exact knowledge 
of ignition temperatures is stated to be wanting and 
desirable. To render some engines safe, water tubes have 
been inserted in the combustion gpaces. We again remark 
here that not a word of reference is made on this point to 
the Diesel engine, which compresses pure air only, and only 
receives its fuel at the desired point. 

In large Continental engines mean pressures of only 
60 lbs. are common, but in British engines the pressure 
ranges to 90 or 100 lbs. Some modern engines not only 
suck in their charge but receive from a separate pump a 


- charge of air to raise the pressure in the cylinder before 


compression. This enables higher compression to be 
employed, reduces cylinder dimensions, and lowers the 
maximum temperature. The best expansion curve is 
explained to be the adiabatic, but the curves of large 
engines show a rise above this, and they aré by this much 
the less efficient, for the heat, which keeps the curve up, is 
added too late and puts too much heat into the exhaust gas. 
Speed becomes important, for at a high speed of 2,000 r.p.m. 
there is not time for perfect combustion to take place 
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even in small engines. The lecturer finally invited physicists 
to study the efficiency of imperfect cycles and the laws of gas 
cooling. 

The suction producer is referred to as affording fascinating 
possibilities in aiding the application of gas engines to marine 
purposes, and a reversible engine is stated to be wanted. A 
reversible engine was patented some years ago by a Mr. 
Mackenzie, a Glasgow engineer, which appeared to possess 
the qualities claimed for it, but it is apparently not known 
to the lecturer. The Mond system is referred to, but is not 
thought to solve the general problem, though the selection of 
the Dudley district for the big Mond gas power station in 
the middle of better and cheaper gas supplies from blast fur- 
naces does seem to us too much like carrying coals to 
Newcastle. The lecturer looks with approval on the use of 
blast furnace gas, which he estimates at the value of three- 
quarters of a million horse-power in Great Britain—an 
underestimate surely ! 

The whole lecture is an able and masterly exposition of 
the position of the internal combustion motor, its possibilities 
and limitations, and the principles on which progress must 
be sought. Such progress can never follow the exact lines of 
theory. Everything will be determined as a compromise 
involving theory and practical limitations, and we might sum 
up by saying that while progress has been great it has been 
obtained almost, if not quite, at the expense of the heat which 
formerly went into the water jacket. Unfortunately, the 
unscientific water jacket is a practical necessity from which 
we cannot yet escape. We can, however, do our best to con- 
vert heat of combustion more directly into work. Prompt 
explosion on the dead point develops the full work effect at 
once in the potential form of high pressure and high tem- 
perature. This latter implies great heat transference to the 
jacket on the one hand, and a maximum of frictional pres- 
sure on the engine bearings, and both these effects are 
moderated by later combustion, and direct conversion of heat 
to work, as recommended in these columns some time ago, 
and practised by Mr. Thwaite in his work with blast fur- 
nace gas. The large amount of heat thrown away in 
the exhaust of a gas engine, a loss that has grown as the 
jacket loss has been reduced, is doubtless an inducement to 
inventors to attempt something in the way of compound 
working. It may appear that this should easily be contrived, 
but it must not be overlooked that, even with the most 
hydrogenous of gases used in practice, the exhaust gas is 
almost incondensable, and this shuts out much of the 
prospect of gain by compound working. It also stands in 
the way of profitable use of the residual pressure by way of a 
turbine. There is still much to be done by way of gas 
engine improvement, but one of the biggest economies would 
be the mechanical economy of a combustion stroke for each 
stroke of the engine. At present a mechanical efficiency of 
75 per cent. may be secured with an ignition stroke of 1 in 4. 
With every stroke active, the mechanical efficiency of the 
engine per se might be 92 cent. Can this end be secured at 
small expense in power, so as to save the most of the differ- 
ence between 75 and 92 per cent. ? 








RUNNING POWERS OVER TRAMWAYS. 


[FROM OUR LEGAL CONTRIBUTOR. | 


Tue fact that electric tramways are capable of almost 
indefinite extension along public highways is beginning to 
turn the attention of those who work separate systems to the 
possibility of intercommunication. Sometimes, owing to a 
deplorable lack of foresight, neighbouring tramways have a 
different gauge ; it is then impossible for the public to enjoy 
the advantages of a through route. In the majority of 
instances, however, there is no physical difficulty in the way 
of mutual running powers. Further, we are not aware that 
there is anything in the public or private Tramway Acts to 
prevent tramway undertakers entering into agreements for 
such powers, 

In these circumstances it may be of interest to consider 
the whole question of running powers in its legal aspect. 
The discussion is not purely academic at the present time, 



























































for it is apparent that the Committees of both Houses of 
Parliament will soon be called upon to consider whether 
ranning powers shall be given to those who ask for such 
indulgence in the interests of ratepayers, shareholders, or the 
travelling public. 

A discussion with regard to running powers once more 
draws attention to serious defects in the legislation which 
has authorised the establishment of this means of communica- 
tion. When the Tramway Act of 1870 was passed, it was 
never thought possible that undertakers who had control of 
the trams in one town should enlarge their boundaries to 
such an extent that communication with neighbouring cities 
should come not only within the range of practical politics, 
but should become a necessity to the public. To take an 
illustration. We venture to think that no member of Parlia- 
ment who voted in 1870 ever dreamt that there would be tram- 
way communication practically the whole way between Leeds 
and Manchester. Of course, no one would suggest that as 
between these two great centres there is any need for through 
communication, as no one but a lunatic would think of 
travelling the whole way by tram. It is the populous 
districts along this route, however, which must needs be 
considered. This ,being the case, it is surprising in the 
extreme that there has been no fresh legislation on the 
question of tramways; legislation which might have 
prescribed the fundamental principles upon which running 
powers should be ordained either compulsorily or by agree- 
ment between the various companies. In the absence of 
such legislation, we are compelled to study the existing 
practice with regard to railways, and to see whether the 
principles which have been acted upon by the legislature in 
granting running powers over railways might not be acted 
upon in the case of tramways. 

Sec. 87 of the Railways Clause Act, 1845, provides 
that :—‘‘ It shall be lawful for the company (/.e., the rail- 
way company) from time to time to enter into any contract 
with any other company, being the owners or lessees, or in 
possession of any other railway, for the passage over or along 
the railway by the special Act authorised to be made of any 
engines, coaches, wagons, or other carriages of any other 
company, or which shall pass over any other line of railway 
of any engines, coaches, wagons, or other carriages of the 
company, or which shall pass over their line of railway, upon 
the payment of such tolls and under such conditions and 
restrictions as may be mutually agreed upon ; and for the 
purpose aforesaid it shall be lawful for the respective parties 
to enter into any contract for the division or apportionment 
of the tolls to be taken on their respective railways. This 
section does not authorise a company to delegate its statutory 
powers, or to enter into an agreement amounting to a lease 
of its line to another company. It has been decided, more- 
over, that under this section a company may enter into an 
agreement that another company shall use its line, paying 
tolls fixed with reference to the gross receipts, and providing 
for the carriage of local traffic on certain terms, there being 
nothing preventing the first company from exercising its 
statutory powers, or from entering into similar agreements 
with other companies or persons (Midland Railway Co. ”. 
G.W. Railway Co. 8 Ch. 841). In case of traffic arrange- 
ments where mutual facilities are given, or where one com- 
pany gives consideration to the other, a working agreement 
must be presumed to be irrevocable in the absence of evidence 
to the contrary. 

The above section and the cases decided thereon show 
that it is competent for railway companies to make agree- 
ments for running powers, but compulsory running powers 
ara frequently asked for when new lines are promoted. 
According to a valuable article by Mr. V. Balfour-Browne, 
which appeared last year in Z’raction and Transmission, the 
promoters of the Bristol and Southern Counties Railway asked 
in their Bill of 1903 to be allowed to exercise running 
powers over the South-Western Railway Co.’s line from the 
terminus of their own line at Overton into Basingstoke, and 
over the lines of that company down to Cosham, near Ports- 
mouth. That Bill was rejected on the ground of finance 
before the granting of these powers came to be discussed. 
In the same house (the House of Commons), however, a 
company called the Mullingar and Kells Railway Co. sought 
to make a railway between Mullingar and Kells, and to run 
over the Great Northern Railway of Ireland from Kells to 
near Drogheda, where it proposed to make another short 
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line to carry its traffic down to the quays. The granting of 
these powers was resisted, but in the end they were accorded 
by the Committee, and the Bill was passed in July by a 
Committee of the House of Lords. 

Here was a case in which the Court were evidently of 
opinion that the running powers asked for were to the 
advantage of the public. If the same facts could be laid 
before the Court in the case of tramway company, it is 
difficult to see why the running powers should be refused. 

There have been but few cases in which Parliament have 
granted running powers over a tramway, the reason being, 
apparently, that if there seems to be a likelihood of com- 
pulsion, the parties put their heads together and come to an 
arrangement. Thus, in 1902, the authorities in Salford and 
Manchester had come to an impasse. It appeared that, in 
consequence of a disagreement as to running powers, travellers 
between the two towns were compelled to change cars at the 
boundaries. Eventually Salford promoted a Bill to authorise 
the constitution of a joint tramways board, and, failing that, 
for running powers over the Manchester tramways. In the 
result, however, there was an arrangement between the 
two towns for a through communication. 

The South Lancashire Tramways Bill, 1903, should also 
be mentioned in this connection. There the tramways in St. 
Helens had been leased to a company by the Corporation of 
St. Helens. When the lease was granted there was a clause 
in a special Act that the tramways of St. Helens should not 
be used by any company or persons without the consent of 
the Corporation. The proposal of the South Lancashire 
Tramways Bill, 1903—a Bill promoted by a company which 
had an extensive system of tramways on the east and west 
side of St. Helens—was that they should have mutual 
running powers during, and only during, the continuance of 
the lease over each other’s lines. St. Helens objected, but 
the grounds of the objection were too technical for a Com- 
mittee of the House of Lords, who could not see how it 
could matter to the leasing corporation whether it was the 
cars of one company or the cars of the other that ran over 
the lines of which they were the owners, and the Bill passed. 

Mr. V. Balfour Browne has also referred to another case 
in which the convenience of the public would seem to have 
been considered after the tender feelings of a local authority. 

In a Bill which came before a committee of the House of 
Lords in June, 1908, the British Electric Traction Co., in 
conjunction with two other companies, took a step in the 
direction of obtaining running powers. The Bill, which 
was entitled “The Birmingham and District Tramways 
Bill,” in addition to giving running powers to the com- 
panies as lessees, sought to confer running powers on seven 
local authorities in the neighbourhood of Birmingham, was 
opposed by the Birmingham Corporation. That body in the 
year 1899 had decided to municipalise its tramways at the 
end of the existing leases, some of which expired in 1906 
and some in 1911. It was argued on the part of the Cor- 
poration that if the running powers in question were granted 
to the neighbouring local authorities or their Jessees, it 
would amount to a repeal of the powers which they had 
obtained under a Bill of 1903 to work their own tramways, 
and would lead to chaos in the working of the Birmingham 
tramways. In support of the Bill it was contended that the 
British Electric Traction Co. had negotiated with Birming- 
ham for a lease to the company, and that negotiations had 
broken off ; that a change of car or the dislocation of traffic 
at the city boundary was highly inconvenient to the public ; 
and that the only solution of the. problem was the 
grant of running powers to the outside authorities and to 
their lessees, the British Electric Traction Co., who were 
paying all the costs of promoting the Bill. The Birmingham 
Corporation, in reply, urged that the grant of running powers 
to a railway company was no true analogy for a similar 
grant to a tramway company, inasmuch as in the case of a 
railway, running powers were conceded for the purpose of 
throngh traffic. Here there would have been interference with 
local traffic, for the control of which powers had recently 
been granted to the Corporation. It was also suggested 
that the difficulty presented by the dislocation of traffic 
could be overcome by giving facilities for through cars, with 
a change only of the driver and conductor at the city 
boundaries. There was one proposal in this Bill which, 
doubtless, bad some bearing upon the decision of the 
Committee. It contained a clause by which the company 





were enabled to give the Corporation notice to equip their 
tramways in Birmingham for electric traction ; and if the 
Corporation should neglect to do so within six months after 
the receipt of the notice, then the company were to have 
power to enter upon the Corporation tramways and do the 
necessary work themselves, In the event, the Committe? of 
the House of Lords refused to allow the running powers 
sought by the Bill, and also refused to give the company 
power to equip the tramways in Birmingham. 

It seems to us that the question whether running powers 
should or should not be allowed, is one which depends upon 
the question whether the tramways are for the benefit of the 
public or of the ratepayers. The travelling public care 
nothing for the question of who owns the line which is used 
for getting from one place to another. The tramway under- 
takers, on the other hand, may desire in the interest of 
ratepayers or shareholders that profits shall be as large as 
possible. But where mutual running powers are granted, 
or where the rent to be paid for such powers is settled by 
Parliament, it is difficult to understand how the question of 
cost can be seriously argued. 








THE TRAINING OF ENGINEERS. 


WHILST papers are still being read, and discussions taking 
place, as to the best methods of training engineers, the 
question, so far as the north-east coast is concerned, is 
practically settled. 

We have referred on previous occasions to the scheme 
drawn up by the Educational Committee of the North-East 
Coast Institution of Engineers and Shipbuilders, and a report 
of this Committee recently adopted by the Institution marks 
not only an important event in the Institution’s history, 
but will in future years, no doubt, be looked upon as an 
epoch-marking event in the history of engineerir g apprentice- 
ships. 

The “ sandwich” system, advocated by Mr. Yarrow, and 
often referred to as the Yarrow scheme, obtains considerable 
support among educationalists; but to carry out such a 
system properly, would involve an entire re-arrangement of 
the college sessions; for, as at present arranged, they do not 
lend themselves to a system of apprenticeship which divides 
the training into half-yearly periods, spent alternately at’ a 
college and in a works. 

An important feature of the report referred to is that it - 
is drawn up and accepted by men who, being largely 
employers of labour, are therefore in a position to carry the 
recommendations into practical effect in their workshops. 
Before presentation the report was submitted for approval 
to most of the employers in the north-east district, and it is 
satisfactory to note that the broad principles on which the 
report is based are generally accepted by them. Modifica- 
tions in detail must, of course, be made to meet any special 
works arrangements now existing. 

It is not intended that the report should be looked upon 
as a definite scheme for general adoption, but is to be 
regarded only as a basis or foundation upon which a firm can 
erect its own edifice. 

Time and experience will, no doubt, show in what 
direction modifications should be made in the conditions in 
order to render them capable of general application to all 
engineering works. 

In presenting the report, the Educational Committee 
expresses the opinion that youths intending to qualify as 
artisans should, whilst at school, receive the best training 
possible, including, when practicable, some instruction in 
elementary science; that more attention than at present 
should be given in schools to the inculcation of habits of 
order, perseverance and good conduct ; and that apprentices 
should be encouraged to continue their studies ; a system of 
awards to be offered by the employers as an incentive to the 
cultivation of such habits as are here mentioned. 

The Committee is of opinion that the industrial con- 
ditions in this country now call for some change in the 
methods of training and selecting those men who are 
destined to work at the higher branches of engineering and 
shipbuilding. It is pointed out also that the attitude of 
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employers will largely determine whether the youths who 
train for this class of work will be induced to equip them- 
selves for competition on equal terms with the men of other 
nationalties who are at present more highly trained than 
our own. In previous articles we have shown that it is 
the intention to give higher remuneration to technical 
graduates than to the ordinarily apprentice who has received 
no special training. The cbject of this increased pay is 
intended to serve as an immediate inducement to such 
graduates who voluntarily undertake the severe discipline, 
self-denial, and hard mental work entailed by systematic 
study in the higher branches of their profession. 

The regulations for the ordinary apprentice stipulate 
that the age of starting work shall be 15 to 16 years, 
preference being given to those who bring the best certificates 
of conduct and of character, and the highest school-leaving 
certificates. 

At the end of September of each year, marks will be 
awarded to each apprentice as follows :— 


For each approved examination passed during 


the year ... es va oad ; 20 marks 
For time-keeping, a maximum of nee ae 
For good conduct, perseverance and progress 

in the workshops, a maximum of : | 


Marks also will be deducted for loss of time at the rate 
of one mark for every three hours lost, except in those cases 
where special leave of absence has been given, or for sick- 
ness, if certified by a doctor. 

Conduct marks will be awarded on the following scale :— 


Very good, 40 marks; good, 30 marks; fair, 20 marks; 
moderate, 10 marks. 


The matter does not end with the marks, as increased pay 
attaches to the obtaining of a certain minimum ; thus, an 
apprentice obtaining 60 marks will have the sum of 6d. 
added to his weekly rate of pay for the ensuing year, and 
for marks in excess of 60 his rate will be proportionately 
increased. 

No payment under this scheme will be made to appren- 
tices obtaining less than 60 marks, and apprentices who fail 
to obtain any marks for time-keeping, good conduct, 
perseverance and progress will be subject to dismissal. 

Promotion in the workshop will depend upon marks 
obtained. Should an apprentice during the first three years 
of his time have shown marked ability at the evening classes, 
and obtained maximum marks for time-keeping, perseverance 
and progress in the workshops, he may, at the discretion of 
his employer, be allowed to spend his fourth or fifth year at 
college day classes, the fees for which will be paid by his 
employer. 

At least one vacancy per annum in the drawing office will 
be filled by an apprentice obtaining the highest marks urder 
the above scheme. 

The following regulations have been drawn up by the 
Committee :— 


Scheme A, Pupils.—Youths- who have passed through a three or 
four years engineering day course at a University College, and who 
have obtained therefrom either an approved certificate or a pass 
degree in engineering science, or in naval architecture, may be 
admitted into the works as pupils. 

They will serve a three years’ pupilage, and for their first year 
the scale of pay will be that of an ordinary apprentice of the third 
year. The scale of pay for their last two years will be that of 
ordinary apprentices of the fourth and fifth years, plus 3s. and 5s. 
per week respectively. Those who hold a degree with honours may 
be admitted on the same conditions as the above, but the scale of 
psy for the past two years will be increased by 4s. and 7s. per week, 
instead of 3s. and 5s. 

Scheme B.— Youths who desire to combine workshop experierce 
with college study, and who hold no certificate or degree from a 
university college, may be admitted to the works as pupils on the 
production of evidence that they have received a sufficient prepara- 
tory education. A certificate showing that they have parsed the 
matriculation examination required for graduation in engineering 
science at a science college of university rank, or an equivalent 
certificate, will be accepted as evidence of this. 

They must give an undertaking that they will attend for at least 
three academical years the degree course of study at a university 
college during the currency of their pupilage, which will extend 
over a period of six years, including the time spent at college. 

Their pay will be that of ordinary apprentices in the correspond- 
ing years, plus 4s, per week in years subsequent to their first year’s 
college training. 

Scheme C.—Youths who, having entered the works as apprentices, 
succeed during their apprenticeship in passing the matriculation or 
equivalent examination prescribed pee Scheme B, will, for the 
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remainder of their time, be treated as pupils under Scheme B, in 
respect of leave to attend college day classes, promotion and rates 
of pay. The time served, including that spent at college, will be a 
minimum of six years. 

It is understood that in every case the advancement of an 
apprentice to pupil rank is at the option of his employer, and 
subsequent promotion will depend solely upon merit, and the 
requirements of the business. 

In selecting under Scheme C, other things being equal, preference 
will be given to the sons of workmen and other employ ¢s of the 
firm, ' 

Promotion in general, and admission to the drawing <flice in 
particular, will depend absolately upon merit ‘and conduct in all 
cases, This clause refers to Schemes A, B and C. 


Premium pupils are not entirely debarred, but in the cases 
of pupils who pay a premium, it is recommended that, so far 
as college training is concerned, they should be asked, and 
encouraged, to conform to the regulations under either 
schemes A or B, whichever is more suitable to the circum- 
stances of the individual case. 

An appendix is added to the report, showing how the time 
of pupils may be divided. The time of pupils under scheme B 
may be divided in any of the following ways, according to 
cireumstanzes :— 


1st Alternative. 2nd Alternative. 


Works oe ... 12 months Works me ... 12 morths 
College a ve gs College... oe Dy 
Works Sas tole Works _ 15 Pe 
College nee ea ee College 21° 4 
Works Be sic) Re ~ “99 Works « A ee 
College sas ee. ae = 

Works - oe Total. ... 2 


Tweak... 22 vs 


3rd Alternative. 4th Alternative. 








College eee .. 9 months College... we 9 months 

Works ke ee fo ae Works Bea wee |. es 

College qe pa pete College ic, See 

Works wad «co LO ‘a Works ‘ “tac : 

College di fear P ae 

Works ees pee i 2 Total ...72 4 
_ Including 3 months’ holiday 

Total ... 72 in summer. 
CORRESPONDENCE. 
Letters received after first post on Wednesday morning cannot appear 

until the following week. 


The Metric System. 


Referring to the opposition of Herbert Spencer to the 
metric system, a writer in an electrical magazine suggests 
that while the compulsory change of all existing British 
weights and measures would involve an enormous amount 
of trouble yet, if effected slowly, that and all other draw- 
backs are more than counterbalanced by the simplification of 
calculations generally. one 

This writer thus ignores the still greater complication of 
dual calculations to be done by, or for, the people generally 
during the long transition ; though, as eminent men advocate 
the change to facilitate their calculations, this objection may 
not carry much weight. ; 

But the disregard of all the confusion and expense 
attending the practical change from one set of standards, 
gauges, and interchangeable parts to another, alluding to 
engineering only, is noticeable in many who advocate the 
metric system. The British system, “or want of system, 
as contemptuously termed recently, is the natural growth of 
centuries, extending to all the world, and practised by more 
than one hundred millions of those foremost in all the 
industrial arts; so there must be some justification for its 
continued existence. Likean upstart usurper, however, who 
kills a sovereign to take his throne, the new system must 
needs destroy the old one and compel all to change, so that 
scientific calculations may be made more easily. _ 

‘The truth is, we need both systems, each in its proper 
sphere; and as both are legalized, there is no need of com- 
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puision. If any mechanical advantage appears in the 
decimal system, there is every opportunity for its adoption ; 
and after Prof. Jevons’s logical machine, we may reasonably 
expect an automatic calculator of both systems that will 
satisfy the most exacting calculator, even in price. But let 
no one urge that the metric system will extend our commerce 
abroad. Oriental, and many other nations, will continue to 
take our machinery, whichever system is used ; but not 
those who have barred us from their markets by hostile 
tariffs, and who will find a still greater opening here if we 
apply their own standards of measurement in our home 
market. 


London, W.C., May 3rd, 1904. 


J. Sinclair Fairfax. 





Electric Power on Cargo Ships. 


In your issue of April 29th, I notice an article on 
“ Electrical Power on Board Ship,” and the facilities gained 
by its use for loading and discharging the cargo. Now, 
seeing the craze of the present age for rapid transit, it makes 
one wonder why electrical power is not made use of for the 
propulsion of these large cargo vessels, when the value of 
their consignments principally depends upon the condition in 
which they are delivered, and seeing also the economy and 
efficiency with which this class of machinery can be applied, 
and by adopting electricity for propelling these large vessels 
of 11,000 tons, to which you refer, there would be a very 
considerable gain to the owners in the form of freight room 
to the extent of from 600 to 800 tons in excess of what 
would be gained by the same power for auxiliary machinery 
now in use on deck, and the life of vessels generally would be 
considerably increased, owing to the present enormous 


vibration on the hull being removed. 
W. Rowe. 


May 2nd, 1904. 


[We are afraid our correspondent is somewhat ahead of 
the times; as things stand at present—especially in such a 
ship as referred to in our leader columns—nothing more 
efficient than the marine engine direct coupled to the 
propeller is obtainable, taking into account the cost.—Eps. 
Exec, Rev. ] 





Municipal Appointments. 


In your issue of 29th ult., “ Anti-Sweater ” makes one 
mistake. Any really experienced chief knows that the 
way to bring down the cost of a unit is to pay a good 
staff of officers well. What man is there who can take an 
interest and pride in his work when paid only a nominal 
salary * What station can get on wnless the officers 
do take an interest and pride therein? The chief engineer 
is responsible, either directly or indirectly, for the salary of 
his staff. As I before remarked, it is not the old hand who 
grinds down officers under him. He knows that it is neither 
for his own personal advancement, nor the prosperity of his 
station, for him to dd so. Now the “ baby ” chief is apt to 
think that the easiest way to bring down his costs is no/ 
to pay his inferior officers. This is the very surest way 
not to make his station a success. It will bring up the costs 
in every other way to an alarming extent. If the baby chief 
considered a bit longer, he would see that he was sweating 
the wrong end of his staff. If he must sweat, it is better for 
him to sweat the “ tail,” not the “‘ head” ; let him sweat the 
“brute strength and ignorance,” if he can. I say “if he 
can,” because he will have to contend with trade unions, 
district rates, and last, but not least, working men’s courage 
and honour to their fellow workers ; in a word, the “ tail ” 
is protected to a certain extent. However, that is how his 
near relation, the Jew (sometimes, also, the canny Scot) 
makes sweating pay—he sweats the poor workers—but mind 
you he does not forget to pay the slave drivers or foremen, 
or whatever he calls them. He does not make the mistake 
of “ baby chief” and pay the workers and sweat the fore- 
men! How often one sees in a central station a man 
obtaining, say, 40s. a week, and his officer—the man over 
him and responsible for his work—35s. a week! Compare 
this with any other organised body of men—the Navy, the 








Army, or money-making concerns, such as manufacturing 
works, breweries, &c. 

No, “ baby ” chief must gain experience ; we all know that 
in these days of keen competition he can get men for next to 
nothing, and good men too, but how can he expect them to 
work together, for the good of their station and the respect, 
of their chief when they know in their hearts that they are 
being sweated and are paid less than the best of the 
men they direct ? ‘ Baby Chief” imagines that successful 
stations pay all their officers well, because they are successful, 
and can afford it, but isn’t it rather the otker way about ? 
Now let me quote Mr. C. H. Wordingham, perhaps the 
greatest of central station engineers :—‘ The education of a 
central station engineer is an expensive one. Jue allowance 
for the cost of training was not made when the industry 
was first started, and the salaries offered could only be 
described as ridiculous, but they were accepted in order that 
experience might be gained. Companies and corporations 
soon found, however, that to pay salaries in experience 
instead of cash was apt to be very expensive, and there is every 
indication that the sums paid are likely in future to be more 
nearly proportionate to the services rendered.” Again, 
Mr. Wordingham gives another piece of advice, which 
perhaps I may quote as for the good of the “ baby ” chief :— 

“The chief engineer must make it his business to be per- 
sonally acquainted with the work of each of his immediate 
subordinates. Let it be clearly understood, however, that he 
must strictly confine his dealings to the heads of the depart- 
ments, and must on no account go over their heads or inter- 
fere in any shape or way with their subordinates for whose 
work they are responsible to him. It is the chief engineer’s 
business to uphold his staff and make their authority 
respected by those under them, while among the various 
members of his staff he must promote good feeling and 
loyalty to the undertaking as a whole. While following the 
above policy, the right to appeal to the chief engineer should 
be accorded to every employé, even the humblest. At the 
same time, the men must be clearly given to understand that 
the abuse of this privilege will lead to serious results for 
them.” 

The writer is of opinion that the Institution of Electrical 
Engineers could do a great deal to remedy the sweating 
evil by drawing up a scale of salaries for different sized 


stations. 
Electric Fan. 


Recent Developments in Metal Conduits for Electric 
Light Installations. 


It is to be regretted that correspondence on anything 
relating to the wiring question invariably leads to personal 
recriminations to which the main subject is made subservient. 

The present case is no exception, for the first part of Mr. 
Woodyer’s letter in the last number of the Review is taken 
up with various pleasantries concerning myself, and the 
latter part devoted to booming the virtues of lined tubes in 
which he is personally interested—the very offence, by the 
way, which he accuses me of perpetrating in my article ! 

I had no desire to unfairly use the columns of the Revirw 
for a free advertisement for the Simplex steel conduit system, 
but I fail to see how any article dealing with developments 
in metal conduits could be complete without any very direct 
reference to this system, which has undoubtedly formed a 
very important factor in such development, and as to the 
suitability of any article submitted to the Editors of the 
ELECTRICAL REVIEW, surely these gentlemen are the best 
judges in such a matter. 

I cannot take any advantage of Mr. Woodyer’s suggestion 
“perhaps your correspondent has never heard of condensa- 
tion.” The word seems familiar, and, if I remember 
rightly, it was in connection with some rusty water drawn 
off from a tapped bend in a system of lined tubes. 

The purport of Mr. Woodyer’s remarks about my ‘ want 
of good taste” in bringing up Mr. Bathurst’s name is 
altogether beyond me. I had the good fortune to meet him 
on more than one occasion, and had the highest regard for 
him in every way. My remarks were intended to bear record 
to his good work in furthering conduit development. The 
precise reasons which led Mr. Bathurst to sever his connec- 
tion with lined tube in favour of the unlined is not pertinent 
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to the question ; I stated the plain fact that he did so, and 
if there were “regrettable differences” in connection with 
the matter, Mr. Woodyer might have kept the fact to 
himself. 

I entirely repudiate having “ thrown out hints or mis- 
leading statements” regarding his actions, which are possibly 
as well known to myself as to your correspondent. Pro- 
bably the real cause of the grievance lies in the fact that I 
gave credit where it was obviously due, and there can be no 
doubt that the use of lined tubes would never have been as 
large as it was had the direction of affairs been in less able 
hands than those of Mr. Bathurst. 7 

Far from “ disparaging competing inventions,” I classed 
these lined tubes with eolid drawn or seamless, as applicable 
to the Aiyhest class of work, and stated that in their present 
form they had been used in some important installations. 

As Mr. Woodyer has given us the advantages of insulating 
conduit, perhaps he will answer the following questions, 
which will materially add to our knowledge of this 
material :— 

1. Comparing cost of lined and unlined welded tube on 
the basis of equal available internal diameters, 7.¢., cable 
capacity of conduit, what is the relative cost ? 

2. Does the lining in these tubes absorb moisture, say, 
the extent of at least 10 per cent. of its weight after only 
24 hours’ submersion in water, and has he records of any 
such test by an independent authority ? 

3. If tubes are not cut square, as is often the case in 
erecting, how can the continuity of the lining be relied upon 
throughout, and is not the strength of a chain limited to the 
strength of its weakest link ? 

4. Insulation on the cables prevents leakage to the tube 
or earth, and also from pole to pole. Insulation in the tube 
itself only prevents the former; wherein lies the advantage 
then of tube insulation against cable insulation / 

5. The lining may reduce condensation, but how can it 
prevent it ? 

L. M. Waterhouse. 
Westinghouse Buildings, Strand, © 
May 2nd, 1904. 





It was not my intention to take any part in the corre- 
spondence on the subject of conduit work, in your recent 
issues, but the last letter certainly calls for some reply. 

Before dealing with this letter, however, I should like to 
remark, in reference to “ Doubieyou Ell’s” paragraph re 
moisture, that it is well known that many thousand feet of 
unenamelled tubes have been sold at a lower price than 
‘‘ Simplex,” the idea being to paint them after erection (perbaps), 
and probably the conduits of Simplex /yye which, as the 
writer picturesquely puts it, have become “a streak of rust, 
and a right of way,” are of this nature. Moreover, a very 
large firm who do “everything,” made a speciality of 
installations in which the conduits employed were purposely 
unpainted, and of the lightest obtainable metal, with the 
avowed object of allowing the pipe to rust away altogether. 
Perhaps “ Doubleyou Ell” has one of these installations in 
mind. 

Judging from Mr. Woodyer’s letter, he is connected with 
the Conduit and Insulation Co., though this fact is not 
stated. 

He appears to have forgotten that this company, who 
were probably the first to introduce unlined conduits to this 
country, vide the B tube of their make, found, even in those 
days of slight competition, that it interfered so greatly with 
the sale of the insulated tubing, that they seriously con- 
sidered the question of withdrawing it from the market. 

This would possibly have been done, but for the appear- 
ance of Simplex. If, in virtue of my experience in wiring 
work of all classes, I may pose as one of the “ others,” I can 
say that an efficient earthing device for plain Simplex 
conduit appears to be a great step in advance, and, while 
desirable in all conduit work, will, in cases where the 
question of earthing is a determining factor, result in a very 
great saving in initial cost. 

With reference to the alleged want of good taste imputed 
to Mr. Waterhouse, it appears to the writer that the bcot is 
quite on the other leg. 

I was on intimate terms with Mr. Bathurst, and know 
positively that he contemplated the severance of his conneo- 





i with the company fora long time before it actually took 
place. 

As regards the “hints and misleading statements” com- 
plained of, Mr. Bathurst stated his position and sentiments 
most clearly in what was, I believe, his last letter to the 
Press, announcing the appearance of Armorduct. I have 
not the letter at hand, but recollect that it was to the effect 
that the theoretical ideals of perfection in wiring must give 
way to the exigencies of commercial requirements, which 
were for a conduit combining as many as possible of the 
advantages of insulated conduit, but at a lower cost. It was 
not sufficient for him to be connected with a system how- 
ever perfect, the cost of which was prohibitive to all but 
public bodies, or nearly so. That this was so was clearly 
recognised by the company, as they issued a circular to public 
Officials, offering a greatly increased discount on conduit for 
public work, to that given to the trade. In spite of this, 
however, the cost works out at approximately twice that of 
unlined systems. 

In conclusion, I do not think that anyone who knew and 
respected Mr. Bathurst, could in any way object to the 
remarks made by Mr. Waterhouse, who, while quoting him 
as an authority on conduit work, paid him a tribute for the 
valuable work which he did, in introducing and popularising 
this method of electric light wiring. 

W. H. Isherwood. 

Leeds, May 2nd, 1904. 





The Institution of Electrical Engineers. 


I have read with interest the letters of “ Interested” and 
** Electro- Vital,’ and as I am an old reader of your valuable 
paper, and have not previously trespassed upon your space, 
perhaps you will kindly permit me todo so now. I am 
sorry to say that, from my own experience, there is a good 
deal of truth in what your correspondents say. At the same 
time, it must be remembered that, in England, anyone can 
call himself an ‘electrical engineer,” as scarcely two men 
follow the same course of study, and the Institution’s 
articles of association are very vague on what must have been 
done to gain admission. 

Some go as first-class pupils, or second-class, to works for 
different periods, or as apprentices, and afterwards to college, 
while others whose means are limited and who yet wish to say 
“*T was a pupil,” go to a corporation electricity works for 
two years at a very moderate premium, after which they 
obtain a position at 25s. a week by the aid of “ previous 
experience, and three recent testimonials.” For those whose 
means will not run to this, it is only necessary to take a 
small shop, buy a few second-hand gas fittings, a dry battery 
or two, aud then join the Institution as an ass-ociate. 

In the case of law, medicine, the Navy, c., examina- 
tions have to be passed, and a fixed course of study followed. 
It is to be hoped this will scon be the case in electrical 
engineering. Should it prevent so many entering, so much 
the better. 

I think every student should spend at least three years 
(practical course) in manufacturing works, as well as a period 
at college. I do not at all agree with this system of taking 
pupils at electricity works. If a man has made machines and 
tested them, he is quite capable of filling a position at any 
central station. 

Some of your correspondents complain that municipal 
appointments are very often filled before the advertisement 
appears. Naturally, the engineer, if he has secured a 
premium froma pupil, gives him the first chance. 


Commonsense. 








PARLIAMENTARY. 


Roya Commission on LONDON TRaFFIc. 


THis Commission continued its sittings on Thursday last week, 
under the presidency of Sir David Barbour. 

Mr. GranviLiLe C. CunincHaM, M.Inst.C.E., the general manager 
of the Central London Railway, was called. He said that there 
was no town in the world where cheap and rapid transit was more 
necessary than in London. The great mass of the people was now 
dependent on an artificial means for getting to and from work. 
There were three possible methods of mechanical traction and rapid 
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transit for London—elevated, surface, and underground. The first 
had been objected to on grounds of appearance ; the second, while 
convenient for the suburbs and outlying districts, was not suited for 
the centre of London or the City, so that there remained the third, 
the underground system. There were two methods of underground 
traction, shallow subways and tubes. Subways were always costly, 
and frequently necessitated the disturbance of sewers, mains, &c. 
Tubes, on the other hand, could be constructed without such diffi- 
culties. Being underground they could not be seen, and could be 
constructed from whatever point in the suburbs might be selected 
right to the City. Again, there was an advantage in the frequent 
service which could be run on tubes. While, of course, as little 
combustible material as possible should be used in tubes, he con- 
sidered that security from fire could be more surely obtained by 
constant vigilance than by any initial difference in construction. 
- He described the precautions taken on the Central London. He 
had, he said, designed six steel cars which the company had had 
constructed. The frame of the cars was of steel, the outside 
panelling was steel, and so was the roof externally. Internally the 
roof was lined with asbestos millboard. The floor was of steel 
framing with boards, and over each truck the underside was pro- 
tected by steel sheeting. In one car the panelling was of uralite in 
the interior of the car. There was, consequently, little or nothing 
that would burn, and the cars had the additional advantage of 
giving from 4 in. to 5 in. more space owing to the thinness of the 
walls. Asa fundamental idea of a system of tubes for London, the 
witness suggested elongated double track loops, about 6 or 7 miles 
in length. These tracks would take in a breadth of from half a 
mile to a mile, and trains would run round them all day in each 
direction. Such a loop would be the proposed extension of the 
Central London to Liverpool Street, and thence back to the Strand, 
Piccadilly, Knightsbridge Road, and so to Hammersmith, and from 
Hammersmith to Shepherd’s Bush. Various loops might come in 
from various quarters, north, south, east and west. These might 
be crossed by subsidiary lines to and from which communication 
would be obtained by means of interchange stations. Each loop 
would be complete in itself, and would have no physical junction 
with other tube lines. In some instances, instead of a loop, a double 
linefrunning in and reversing, as on the present system, would be 
sufficient. In designing such a system existing railways should, as 
far as possible, form part of it. Witness then went on to deal with 
the question of fares, and detailed the arrangements of this matter 
made by the Central London. 

Mr. James DEVONSHIRE, managing director of the Metropolitan 
Electric Tramways, gave evidence on behalf of that company. 
After dealing at some length with the tramway and other under- 
takings owned by the company, witness went on to a consideration 
of the complications which might arise from the operation of the 
43rd Section of the Tramways Act, 1870. In the case of the 
Harrow Road and Paddington Tramways, the complications would 
be of a somewhat peculiar character, for in 1907, when the lines 
became purchaseable, it would be found that in the case of one part 
of the line only one pair of rails would be purchaseable owing to 
the county boundary being in the centre of the road for a distance 
of 1,000 yds. As a way out of the difficulty, he suggested that 
running powers over the portion of the line in question should be 
given to the company. A similar case was that of the tramway at 
Finsbury Park, where one pair of metals was in the County of 
London and the other in the parish of Hornsey. There, again, he 
thought running powers should be granted. There was also a 
difficulty with regard to that portion of the line between Manor 
House and Finsbury Park, but this would not arise until 1925. 
Witness then dealt with the question of the veto from which, he 
eaid, the company had suffered greatly in the past. 


Execrric Liautina Provistonat OrpER (No, 1) Bitt. 


Tue first of the Electric Lighting Provisional Order Bills, brought 
in by Mr. Bonar Law to confirm certain provisional orders made by 
the Board of Trade under the Electric Lighting Acts, 1882 and 
1888, was before the Examiner on Friday, and Standing Orders 
were found to have been complied with. The Bill deals with the 
following Orders :—Barry, amending the date at which the Order 
shall be taken to have commenced; an Order granted to the Cor- 
poration of Clitheroe in respect of the Borough of Clitheroe, in the 
County of Lancaster; Order granted to the U.D.C. of Gains- 
borough, in the County of Lincoln ; Order granted to the Corpora- 
tion of Glastonbury in respect of the Corporation of Glastonbury, 
in the County of Somerset ; Order granted to the U.D.C. of Heysham, 
in the County of Lancaster. Power is given to break up certain 
streets repairable by the Morecambe Tramways Co. Order granted 
to the U.D.C. of Kirkby, in Ashfield, in the County of Nottingham ; 
Order granted to the Corporation of the Borough of Saffron Walden, 
in the County of Essex; Order granted to the U.D.C. of Walmer, 
in the County of Kent; Provisional Order authorising the transfer 
of the undertaking authorised by the Whickham Electric Lighting 
Order, 1903, from the U.D.C. to the County of Durham Electrical 
Power Distribution Co., Ltd.; Order to the R.D.C. of Yardley, in 
the County of Worcester. 





Lonpon County Councit Tramways aND IMPROVEMENTS BILL. 


Tue London County Council (Tramways and Improvements) Bill, 
1904, came before Mr. Compton Rickett’s Select Committee of the 
House of Commons on Wednesday. It may be remembered that 
the Committee was instructed to strike out that section of the Bill 
which propeeh the construction of a tramway over Westminster 
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put down by Sir F. Banbury, and considered on March 24th last by 
the House of Commons. Among the reasons then urged in support 
of the instruction were :—That the Royal Commission on London 
Traffic not having reported, no steps should be taken by Parliament 
in the matter ; that until the new street from Holborn to the Strand 
was completed, such a tramway would serve no useful purpose ; 
and that the Baker Street and Waterloo Railway station in West- 
minster Bridge Road, which would be opened early in 1905, and 
would be 3 of a mile from the bridge, would enable tramway 
passengers from South London to proceed by the Tube Railway to 
Charing Cross, whence they could reach any part of North London ; 
so that North and South London would be linked up in a way 
which would obviate further congestion in the traffic over West- 
minster Bridge. A short line of tramway to link up the Battersea 
and Wandsworth tramways with the other parts of the system had 
also been omitted from the Bill. The tramways which have been 
allowed to remain in the Bill are as follows: —Hampstead Road, v4 
Tottenham Court Road to Oxford Street (No. 1 in the Bill); 
Waterloo Road, along that road to York Hotel (No. 3 in the Bill); 
Goose Green, Camberwell, vii East Dulwich Road and Peckham 
Rye to junction of Hall Road and Stuart Road, Peckham (No. 4 in 
the Bill); Trafalgar Road, Greenwich, vid Blackwall Lane and 
Blackwall Tunnel to East India Dock Road (No. 5 in the Bill); 
Lordship Lane, via London Road to Dartmouth Road, Forest Hill 
(No. 10 in the Bill); Lewisham High Road, vid Malpas Road, 
Brockley Rise, Stanstead Road, Sunderland Road, to Park Road, 
Forest Hill (No. 11 in the Bill); New Cross Road vid Lewisham 
High Road, Loampit Vale, Lee High Road to Lee Green (Nos. 12 
and 13 in the Bill) ; Beresford Square, Woolwich, »ié Plumstead 
Road to High Street, Plumstead (reconstruction and partial 
doubling); new tramways vid McLeod Road, Basildon Road, and 
Knee Hill to county boundary at Abbey Wood (Nos. 15 and 16 in 
the Bill); and reconstruction of existing L.C.C. tramways from 
Rushey Green, Catford, vié Lewisham Road to Lethbridge Road, 
Lewisham. A number of schemes had been omitted from the Bill 
on account of the sanction of the road authority not being obtained, 
and for other reasons. 

Mr. Erxsxine Poxttocs, K.C., appeared for the London County 
Council. He proposed to take the Bill in sections, and would deal 
first with tramway No.1. That scheme was for the continuing of 
the existing tramway from the end of Hampstead Road down 
Tottenham Court Road, a distance of 5 furlongs 9 chains, to a point 
immediately north of Oxford Street, where, owing to the removal 
of Bozier’s Court by the L.C.C. a few years ago, the road opened 
out to a width of from 54 to 68 ft. That point would be a very 
convenient point for a tramway terminus. The existing system of 
tramways to the north of Hampstead Road, where several lines 
converged, was worked by horse traction by the North Metropolitan 
Tramways Co., who had a lease of the lines from the L.C.C. That 
lease would run out in 1910. At the point where the tramways 
would leave Hampstead Road, the width of the road was 24 ft., and 
the lines would have to pass on either side of a lavatory and a cab 
rank. The width of the road was no trouble until Percy Street was 
reached. From that street the roadway narrowed for about an 
eighth of a mile, and would not allow of the statutory width of 
9} ft. on either side of the rails. The proposal was to adopt the 
conduit system of electric traction for the tramways. 

The Home Office reported to the Committee that the opinion of 
the Commissioner of Police was that the proposed terminus at the 
southern end of the line would cause great obstruction. 

Mr. T. W. Ipr1s, the Mayor of St. Pancras, was the first witness 
called in support of the Bill. His Borough Council had passed a 
resolution in favour of the scheme. 

Mr. Mavgicz Firzmavrics, the chief engineer to the London 
County Council, was then called, and dealt with the proposed scheme 
in detail. The statutory width could be maintained until Percy 
Street was reached. Between that street and Great Russell Street 
the width cf the roadway varied from 28 ft. 4in. to 32 ft. Sin. 
With the 28 ft. 4 in., the distance between the curb and the nearest 
rail would be 7 ft. 2in. The cars would overhang the rail by a foot. 
A 23 minutes’ service was proposed. He did not think that the 
regularity of the service would be interfered with by the cross traffic 
in the Euston Road. The cost of the line was estimated at £28,500. 

On Thursday, when the Committee met, the CHatRmaN announced 
that they had been considering the proposal with regard to the 
tramway along Tottenham Court Road, and had come to the conclu- 
sion that under no circumstances could the line be allowed along 
the narrow portion of that road, where the 94 ft. statutory width 
could not be obtained. That decision, however, did not in any way 
prejudice the tramway along the other portionof the street, providing 
that a convenient terminus could be found not beyond the south of 
Percy Street. 

Mr. Erskine Poxtook, K.C. (for the promoters), said that the 
matter would require some consideration. Coungel having conferred, 
the Cuatnman agreed to allow the further consideration of the Bill 
to be postponed until Monday (May 2). 

On Monday Mr. Ersxinz Pottock, K.C., for the L.C.C., said that 
the Highways Committee of the Council had given consideration to 
the decision of the Committee on Friday, and had come to the 
conclusion that the best place for the terminus of the line would be 
at Percy Street, because, at that point, there were no cross roads. 
He had two alternatives, however—first, that the line should be 
continued past Percy Street as a single line down the narrow part 
of the thoroughfare, and so complete the original scheme [the 
CuarInMan said that the Committee had decided against allowing 
that]; and, secondly, that the Committee should consider the 
scheme as originally proposed, but conditionally upon the Council 
taking powers in a further session to widen the narrow porticn of 
the street, and so again complete the original scheme. As a precedent 
for that course, he quoted the case of the tramway through Hammer- 
smith Broadway. In the case of*Hammersmith, however, the 
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Borough Council agreed to pay one-half of the cost, which, in this 
case, the local Council would not do. 

Mr. Baacaatay, K.C., objected to going back on the decision of 
the Committee. His clients (the Holborn Council) objected toa 
tramway in any part of Tottenham Court Road. Lord Robert Cecil, 
K.C, Sir Ralph Littler, K.C., and other counsel also protested 
against Mr. Pollock’s suggestion. 

The Committee consulted, without clearing the room, and the 
CHAIBMAN said they were of opinion that they must adhere to 
their former decision, that no tramways could be allowed down 
the narrow portion of the thoroughfare. 

Mr. MavRicEe Firzmavgice, chief engineer to the LC.C., was 
then re-called and gave evidence as to the width of the roadway at 
various points. The point where the terminus would be made, if it 
were made at Percy Street, had a width of 34 ft. 7 in. Right from 
Euston Road to Percy Street, there would be no difficulty in getting 
the statutory width from kerb to rail. 

Alderman PurcHasz, of the St. Pancras Borough Council, con- 
sidered that the tramway would relieve the congested state of the 
traffic. He would rather have seen the tramway continued to the 
end of the road, however. 

Mr. ALLEN Baker, the chairman of the Highways Committze of 
the L.C.C., said that this was the first time that his Committee had 
obtained the assent of the necessary proportion of the local autho- 
rities to the scheme. §8t. Pancras was at one time against the 
scheme, but now it was in favour of if, and had agreed to con- 
tribute one-eighth to the cost of the widenings at the end of the 
Hampstead Road. 

Mr. A. L. C, Fexu, the tramway manager to the L.C.C., then 
described the working of the proposed terminus at Percy Street. 
There the double lines would unite in a single line, 60 ft. in length, 
which could accommodate two cars. At the terminus the width 
from the outside of the car to the kerb would be 12 ft. 10 in. on 
either side of the road. The average speed along the Tottenham 
Court road would be 6 miles an hour. 

On Tuesday Mr. FELL was cross-examined by Mr. Courthope 
Munroe (for the Holborn Borough Council). Counsel suggested to 
Mr. Fell that it would be better to make the terminus on the north 
side of Percy Street, instead of bringing it across to the south of 
that street, and he replied that he saw no objection to having the 
is on the south of the street, as there was very little cross 
traffic. 

Mr. Epaar Harper, statistical officer to the L.C.C., submitted a 
number of tables showing the amount of the various kinds of traffic 
in Tottenham Court Road. One table showed that 40°2 per cent. of 
the whole traffic was omnibus traffic. This was a larger percentage 
than that of any London thoroughfare. In the Strand where the 
total amount of traffic was larger, the percentage was only 364. In 
witness’s opinion there was a large passenger traffic in Tottenham 
Court Road which was not served by omnibus, but which would be 
served by the trams, 

Mr, ANDREW YounG, chief valuer to the L.C.C., spoke as to the 
effect of a tramway on surrounding property, and, cross-examined by 
Lord Robert Cecil, K.C., did not think that the tramway would 
injuriously affect the premises of Messrs. Maple and Shoolbred. 

Mr. Baaaattay, K.C., addressed the Committee on behalf of the 
Holborn Borough Council, who petitioned against the Bill. 

Mr. H. C. Jonzs, town clerk of Holborn, and Major Isaacs, 
F.R.1.B.A., Mayor of Holborn, gave evidence. The latter 
witness considered that Tottenham Court Road “ wasa very unhappy 
selection of a route for a tramway.” 





West Ripinc Tramways BIxt. 


On Friday a Select Committee of the House of Lords, presided 
over by Lord Clifford of Chudleigh, considered the Bill promoted 
by the Wakefield and District Light Railway Co., the object of 
which is to authorise the company to construct tramways and tram- 
roads in Normanton, Whitwood, Wakefield, Castleford, Pontefract, 
Featherstone, Knottingley, Ferry Fryston, &c. Altogether about 
20 miles of new tramways are proposed, and power is asked to raise 
£156,000 additional capital. Mr. Fitzgerald represented the pro- 
moters, and the only opponents, the Yorkshire Electric Supply Co., 
were represented by Mr. Freeman, K.C. 

Mr. Fitz@#RaLD explained the objects of the Bill, and said that 
at present a large number of tramways were in course of construc- 
tion by the company in the neighbourhood of Wakefield and Leeds, 
and it was expected that some of these would be opened during 
the present year. Further, there were a number of lines partly 
constructed which had not been completed within the time speci- 
lied by the Bill authorising their construction, and hence the pre- 
sent Bill was somewhat in the nature of a Bill to revive these 
powers. In addition, a number of other tramways would be con- 
structed, and every local authority concerned was in favour of the 
scheme. The opposition of the Yorkshire Electric Supply Co. was 
to the clause which would enable the company to enter into 
working agreements with the owners of other tramways and light 
railways, and to supply electricity for the working of such lines. 

Mr. FremMan said, of course, he had no objection to the pro- 
moters supplying themselves with electricity, but he did object 
that, because one tramway physically joined another, three- 
fore the promoters should have power tc supply the other tram- 
way. He was prepared to agree to a clause limiting tiie supply of 
the een Co. to any tramway which they leased or exclusively 
worked, 

This Mr, Frrzagracp declined to accept. 

After consultation, the Committee declared the preamble proved, 
aud declined to amend the section opposed by the Yorkshire 
Electric Sapply Co. 





Inrorp U.D.C. Bitx. 


Tus Bill was on the 28th and 29th ult. before a Select Committees 
of the House of Lords, presided over by Lord Clifford of Chudleigh. 
The promoters were represented by Mr. Wedderburn, Mr. Hutchin- 
son and Mr. Vesey Knox; while Mr. Baggallay opposed on behalf 
of the Ilford Gas Co. 

Mr. WEDDEREUBN, in oppening the case, said the Bill proposed 
to carry out certain street improvements, and to make further pro- 
vision with regard to the electricity undertaking. Originally it 
contained proposals for the construction of further tramways, but 
the ratepayers had defeated the proposals and they were now struck 
out of the Bill. The chief opposition was from the Ilford Gas Co. 
with regard to the application to borrow £10,000 for the supply of 
fittings on the hire-purchase system, and in respect of that the gas 
company wanted the well-known Bermondsey clause to be inserted, 
which was to the effect that at the end of the year’s working the 
rates charged should be so adjusted that no loss should fall on the 
ratepayers. 

Mr. W. C. Hawrayne, consulting ‘engineer to the Ilford Urban 
District Council, was called, and said the proposal to wire houses 
had been allowed in many cases, 

In cross-examination, WiTnrss denied that the Ilford D.C. kept 
its accounts in an unusual manner. 

Mr. Baecatxay addressed the Committee for the Gas Co., and 
said that there were two principles involved in the question. 
First, as to how far unrestricted municipal trading should be 
allowed, and how far it should be allowed when such trading 
was carried on by money contributed to a certain extent by 
such bodies as a Gas Co., to which municipal trading would 
be a competitor. He maintained that in the Ilford accounts 
there were no proper amounts allowed for depreciation, and that 
if such amounts had been allowed, the electric light under- 
taking would have shown a loss instead of a profit on the accounts 
issued for the year. The undertaking was not maintained out of 
revenue, and therefore to that extent a loss was incurred, because 
at the end of the period of repayment it would be necessary for the 
Council to obtain a fresh loan to put the undertaking in proper order. 

After some discussion the Committee decided to insert a clause 
similar to the Willesden and Bermondsey clauses. 

Mr. Squarey pointed out that in the Willesden clause it was set 
out that at the end of the first year’s working the Council should fix 
its charges for the ensuing year, so that the estimated revenue should 
cover the estimated expenditure. In the case of Ilford it was a new 
undertaking, and therefore he asked that the words, ‘“‘ At the end of 
the first year’s trading,” should not be used. 

Mr. WEDDERBURN declined to discuss such an amendment of the 
clause. 

The CHarrMaNn thereupon ordered the Willesden clause to be 
inserted in the Bill, and left it to the promoters to bring the matter 
up when the Bill was before a Committee of the House of 
Commons, 





Lonpon Unitep Tramways BILL. 


Tuts Bill came before a Select Committee of the House of 
Commons, presided over by Mr. Henry Hobhouse, on Tuesday. 
The promoters were represented by Mr. Balfour Browne, K.C., Mr. 
Lewis Cowan, K.C., the Hon. J. D. Fitzgerald, K.C., and the Hon. 
Evan Charteris. 

Mr. Batrour Browns, in opening the case for the promoters, 
said that the Bill was forthe purpose of conferring further powers 
upon the London United Tramways (1901), Ltd., forthe construction 
of additional tramways, widening and altering roads, the acquisi- 
tion of land, &c. Certain extensions of time were also asked for. 
At first the hearing of the Bill seemed likely to be somewhat 
lengthy, there being 31 petitions against it. However, certain lines 
had been withdrawn, and most of the opponents had been met. 
The only new line for which powers were being sought, was that 
between Beber Bridge and Staines. An extension of time, for two 
years, was being sought for a line already authorised from Hanwell 
to Brentford, and an extension of time for a similar period was 
being sought for the Surrey system, which started at Molesey, and ran 
to Thames Ditton, Sarbiton, and then north to Kingston, and south 
to Hook and New Malden. Those lines were granted in 1901. 
Coming to a consideration of the opposition to the new line, Mr. 
Balfour Browne said that the promoters were in a difficult position 
as between the Middlesex County Council and the Bedfont Parish 
Council. The invariable rule of the former was that when a tram- 
way was laid upon a main road, that road should be widened to 
50 ft, at the expense of the promoters. The company was prepared 
to agree to this. The Parish Council, however, came forward and 
asked that no portion of its land should be taken for the widen- 
ing. The Council further stated that it was in favour of a 
single line. The company was prepared to agree to that, and he 
(counsel) would leave the matter to be settled between the two 
authorities. The Middlesex Council, however, opposed on a number 
of Other matters, among them being the following. The Council 
asked that wood paving should be laid in the track and for 2 ft. on 
either side, and this would cost the company an extra £9,805. 
Then the provision of 12 in. or 18 in. granite curbs would cost 
£6,965 ; drainage for tracks, £500; wood paving from curb to curb 
at one spot, £415 ; new surface water drain, gulleys and manhole, 
£1,245 ; and lighting of track, £2,100. It was suggested by the 
Council that lamps should be provided on the trolley standards at 
the cross-roads. Counsel contended that the latter point was 
clearly a matter for the local authority. It was true that the South 
Lancashire Tramway Oo. had agreed to light the road on which 
some of their lines run, but it was a significant fact that those lines 
had not yet been constructed, and he had no doubt that that 
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attitude on the part of local and other authorities was killing tram- 
way enterprise. ; 

Mr. J. Crirron Roprnson, engineer and managing director to the 
London United Tramways, Ltd., was then called, and, having 
described the existing system of that company’s tramways, pro- 
ceeded to deal with the tramway proposed by the present Bill, 
The 5 miles of tramway to Staines would cost £62,497 to construct. 
The widening of the roadway to 50 ft. would cost an additional 
£13,197, and the widening of three bridges on the route would cost 
£870. Land was estimated to cost £25,209. It would therefore be 
seen that the proportionate cost of the widening would be very 
heavy. The total cost of the whole line would be £109,605, which 
was £21,143 per mile. As to the lighting of the roadway, he 
doubted whether the company had statutory powers for that. The 
Bill asked for a period of 30 years, at the end of which the lines 
would be purchasable by the County Council as a going concern. 
In connection with the question of lighting, he might say that it 
was the invariable policy of the company to allow their trolley 
standards for lighting purposes. Witness was then cross-examined 
by counsel for the various petitioners against the Bill. ; 

The CHarrman asked a question as to which lines theextension of 
time was required for. Mr. Lewis Cowarp said that he had not yet 
examined in chief with regard to the extension of time. 





Lothians Electric Power Bill.—It is announced that the Lothians 
Electric Power Bill will not be proceeded with. The object of the 
Bill was to incorporate a company with a capital of £600,000 to 
supply electricity for power purposes. ; 

Ulster Electric Power Bill.—The promoters of this Bill, the object 
of which was to incorporate a company with a capital of £900,000 
to supply the counties of Down, Antrim, Londonderry, Donegal, 
Armagh, Monaghan, and Caven, and the County Boroughs of 
Belfast and Londonderry, have stated their intention of not pro- 
ceeding with it this session. 

Clyde Valley Electrical Power Bill.—This Bill came before Lord 
Morley’s Committee of the House of Lords on Unopposed Bills, on 
Thursday last week, and formal proof of compliance with Standing 
Orders having been given, the Bill was ordered to be reported for 
third reading. The Bill amends the Act of 1901, so as to allow of 
the transfer of the undertakings of local authorities to the 
company. 








LEGAL. 


County or Lonpon Co. v. ScorrisH Hovsr-to-Hovsr Co. 


Ox Friday, in the Chancery Division, before Mr. Justice Farwell, 
Mr. Rott moved in this case the appointment of a Receiver for the 
undertaking of the defendant company. The piaintiffs were mort- 
gagees for £75,000, and they had practically done the financing of 
the defendant company. They held certain stock and other 
securities, and, at the end of March, being dissatisfied, they took 
a further mortgage in the form of a charge on the undertaking of 
the defendant company and an assignment of the book debts. The 
security became enforceable on demand, which had been made, and 
the company were unable to pay. 

Mr. Luxmorz, for the defendant company, offered no opposition 
to the order asked for. 

Mr. Rott further stated that practically what the defendants’ 
business was, was to carry on two electric lighting undertakings 
under provisional orders sanctioned by the Board of Trade. He 
asked for a Receiver. 

His Logpsuip made the order asked for, directed an account to 
be taken of what was due, the Receiver to receive the profits of 
the undertaking if and when it was sold. 





Macartney, McEtroy & Co., Lrp., v. BrigHTon CoRPORATION, 


TH1s action, of which brief mention was made last week, was made 
up of a claim for £14,621 for work done, and £1,500 for extras. 
According to the Zimes summary of the case, the hearing of which 
occupied a number of days, the claim arose out of a contract of 
January 15th, 1901. In 1900 the Corporation had decided to lay 
down tramways 11 or 12 miles long and to put down wood pave- 
ments at the same time. In some cases both tramlines and wood 
pavements were to be laid, in others tramlines were to be laid and 
the roads re-macadamised, and in a third class of case wood pave- 
ments without tramlines were to be laid down. The borough 
surveyor who was to look after the roads, was Mr. May. The 
engineer, Mr. Holliday, was to look after the tramway works. In 
1900 the surveyor and engineer were directed to prepare estimates, 
and it was decided to ask for tenders. The plaintiffs’ tender was 
accepted, a contract divided into sections A and B was entered into, 
the work was done, and the trams were now running. The dispute 
in the present action, so far as concerned the £14,621 which was 
claimed under section B, was as to the meaning of the contract that 
had been entered into. According to the plaintiffs it meant that 
they were to provide and lay the wood at 12s. 7d. per sq. yd. 
According to the defendants, this price included not only providing 
and laying the wood, but also the necessary excavation and filling 
in with concrete. The plaintiffs claimed that if necessary the con- 
tract should be rectified in accordance with their contention, It 








was submitted by the defendants that the interpretation of the 
written and sealed contract was a matter of law, and that the 
plaintiffs could not recover except upon a contract under seal. 
oo jury found as follows in reply to the questions submitted to 
them :— 

1. Did the plaintiffs and the defendant corporation both believe 
at the time when the contract was executed that 122. 7d. per yard 
super was the sum to be paid for supplying and laying wood blocks 
only, and that excavating, concreting, and floating were to be paid 
for in addition, and was the contract executed by both parties in that 
belief and on that basis ?— Yes. 

2. Did both parties to the contract act throughout on the above 
basis in carrying it out until the dispute arose ?—Yes. 

3. Have the corporation paid the plaintiffs for excavating, con- 
creting, and floating under section B, and what sum has been so paid? 
—Yes, £9,281. 

4, Was it practicable from the materials given in the form of 
tender und the specification and plans to estimate the amount of 
excavation necessary for section B?—No. 

5. Did the defendants leave to Mr. May the negotiations and 
carrying out of the contract, and did he so act with the authority of 
the defendants ?— Yes. 

6. If you find for the plaintiffs on section B, for what amount ?— 
At 7s. 14d. per cubic yard of excavation. It was stated that this 
worked out at £14,621. 

His Lorpsuip deferred judgement pending the consideraticns of 
the questions of law raised by the defendants. 





Knicuat v. Tug Ist or Wicut Erecrric Liant anD PowER Co 


In the Chancery Division of the High Court of Justice on Friday, 
April 15th, Mr. Justice Joyce in this case directed a motion to 
sequestrate the company for committing a breach of the injunction 
his Lordship granted in January last, restraining the company from 
committing any nuisance, to stand over until Friday, April 29th. 
The case, however, was not mentioned by counsel on that day ; and 
we are informed that a settlement has been arrived at by the parties, 
and the case will not again come before the Court. 





OBSTRUCTION CasH. 


At West London, a driver in the service of the London General 
Omnibus Co., appeared to answer an adjourned summons, isaued at 
the instance of the London United Electric Tramways Co., for 
obstructing an electric tramcar in Goldhawk Road, Shepherd’s Bush. 
It was stated that the omnibus company had lately resorted to 
obstructive tactics, which the tramway company were determined 
to put down. The omnibus company’s counsel called evidence to 
show that the collision was a pure accident, for which the defendant 
was in no way to blame. The summons was dismissed, with 
five guineas costs against the tramway company. 








BUSINESS NOTES. 


Auction Sales,—The car-building works of Messrs. G. I’. 
Milnes & Co., Ltd. (in liquidation), are to be offered by public 
auction as a going concern on June 1st by Messrs. Wheatley Kirk, 
Price & Co. 

The same firm will also, at an early date, offer the contents of 
some City Road premises for sale. Some particulars of both of these 
sales are announced among our advertisements to-day. 


The Electric Timber Seasoning and Preservation 
Co., Ltd.—Under the winding-up order made in the High Court 
in March against this company, the statutory meetings of the 
creditors and shareholders were held on Friday, April 29th, at Carey 
Street. Mr. A. 8. Cully, Assistant Receiver, reported that the 
winding-up order was made on the petition of the secretary, a 
creditor for salary. The statement of affairs had not been lodged, 
the delay having arisen in consequence of the account books not 
having been properly kept or written up. The failure of the company 
was attributed by the directors to the want of working capital to 
execute orders received. Very little trading had been done, the 
capital having been expended on experimental work. The un- 
secured debts amounted to about £2,670, and the assets (charged 
under the debentures) comprised the lease, plant, machinery and 
patents, the value of which had yet to be ascertained; bookdebts 
£200, and unpaid calls, £3,000. A creditor said he believed that 
some of the machinery had been sold. The chairman explained that 
some of it had been sold to meet claims under a distress for rent 
and other parts had been disposed of before the petition was 
presented. 

Resolutions were passed for the Official Receiver to act as 
liquidator, and to be assisted by the following committee of inspec- 
tion, viz., Mr, H.G. De Russett (De Russett, Lee & Co.), Mr, J. 
ion) (Fleming & Watson), and: Mr. Alfred Tansett (Tansett 
and Uo,), 
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Electrical Wares Exported. 


WEEK ENDING May 5tn, 1908, WEEK ENDING May Br, 1904, 


Adelaide .. ee »» Value £218 | Adelaide -- Value £142 
Alexandria .. ae oo ee 286 Alexandria . wa -- 699 
» Teleg. mat. .. ce 15 | Amsterdam .. oe ee ee 90 
Amsterdam ,. ee ee -» 132 | Auckland. Teleph. mat, o- 248 
Bangkok .. oe ee oe 40 | Beira.. as ee oe ee 85 
Batavia = ey ee -- 20 | Bombay .. “a ae « 18 
Bombay oe ee ae oe 10 | Brisbane. Teleph. mat. -- 258 
Boulogne .. oe ee ee 20 | Buenos Ayres fe ee ee 77 
Brisbane .. oe ny we 14 | Calcutta as e 1.225 
Calcutta .. ee oe -- 891 | Cape Town.. ee ee oe 104 
Cape Town .. és os ee 882 | 99 Teleg. mat... «» 204 
Colombo _.. ee os ee 95 Colombo. Teleg. mat, .. “e 64 
Pp Teleg. mat. .. +» 177 | Copenhagen,. a ée ee 84 
Delagoa Bay oe as oe 83 | Delagoa Bay oe ee oo | «SBI 
Durban 192 Durban 1,046 


9 Teleg. mat. = 2. 595 Teleg. mat. fe teats (°° 





| ” 

* Teleg. wire -. 3,260 | East London ee ae e 258 
East London on aa ee 22 | “ Teleg. mat. a 
Flushing... es oe ee 20 | Gibraltar ae be ee 68 
Hamburg. Teleg. mat... «- 250 | Gothenburg.. as <a a WS 
Larache ne aa = 25 | a Teleg. mat... re 80 
Lyttleton ., ay oe pa 14 | Halifax. Teleg.cable .. 2,620 
Madras oe Pr ie 6s 53 Hamburg .. es en -- 420 
Mauritius .. ee ee ee 61 ” Teleg. mat. .. co 
Melbourne .. ee ee ee 25 Hobart ee es ee 22 
Perth na ee “ oe 62 Hong Kong .. ee sa oa 43 
Port Elizabeth .. ~f oe 90 Lisbon. Teleg. apparatus .. 165 
Rotterdam. Teleg. wire ne 52 of Teleph. mat .. a 80 
Santos ° oe ee 1,184 Madras. Elec.machinery .. 304 
Shanghai ee ee «» 104 Melbourne. Teleph. cable 1,848 
Singapore. Teleg. mat. ee 386 Nagasaki oe ee €9 
Stockholm .. - és 80 Penang es os ‘es 392 
Sydney ae ts oo ap 95 Perth. Elec. instruments wa 21 
Tientsin. Teleg. cable... oo 90 Rio Janeiro. Teleg. mat. co 
Vera Cruz .. bee oe ; 301 Rockhampton eo as 36 

| Shanghai .. ee on -. 644 
| Singapore .. ee oe 173 
eh Teleg. mat. .. se J) 
Sydney ee ee ee 848 
” Teleg. mat. .. ee 289 
VeraCruz .. ee oe ee 444 
Wellington .. re es «- 185 
” Teleph. cable .. 634 
Yokohama .. ee ee 374 
Zanzibar ., ee ee oe 52 
Total £9,402 Total £15,574 
P om P 

Foreign Goods Transhipped. 
Cape Town. Elec.goods Value £117 Antwerp. Elec.mat. ., Value £113 
Sydney. Teleph. mat. .. «- 149 Colombo. Elec. mat. .. ee 22 
Vera Crua. Elec. lamps we 87 Durban, Elec. goods ., -- 230 


Total .. . £353 Total .. «. £365 

Catalogues and Lists.—Mussrs. E. F. Moy, Lrp., 
have issued a circular relating to their illuminated-dial engine-room 
voltmeters. . 

A new addition to Section L of bis electric light accessories cata- 
logue has been issued by Mr. G. Bravtix. 

A catalogue of direct current generators and motors has been 
received from the Nationat Exxcrnric Co., of Milwaukee, U.S.A. 

A pamphlet has recently been published by the Brivisy 
PRoMETHEUs Oo., Lrp., of Kingston-on-Thames, giving particulars 
of some of their electric heating apparatus, including cooking 











utensils, radiators, and so on. Fig. 1 shows their No. 327 silver- 
plated food warmer, with cover, and fig. 2 shows the No. 307 
curling-tong heater. 

We have received from Mzsszs. G. & J. Wu1r, Ltp,, of Cathcart, 
Glasgow, a copy of their new sectional catalogue No. 4, in which are 
shown in excellent style, with capital half-tone pictures, the latest 
and most improved designs of feed and service pumps and 
accessories for power plants. The list (68 pp.) is of art paper 
throughout, and it is chiefly concerned with the Weir New Series III. 
type of feed pump, which is the firm’s latest design for land installa- 
tions. The list is sure to be of service to engineers who are respon- 
sible for the design or working of electric power stations. 

From Mussrs, Guirrita & Bitrorrt, of 8,John Street, Adelphi, 
W.C., we have received a price list of their type W. R. polyphase 
induction motors. These motors have the slip rings inside the 
bearing, thus affording complete protection to all revolving parts, 
ree use of carbon brushes reduces the wear of the rings to a 
minimum, 





Messrs. THomas Morais, Lrp., of Hockley Hill, Birmingham, 
have issued a new catalogue of their magneto-electric machines, 
medical batteries, coils and bells, and various electric lighting 
accessories, 

Two new catalogues have just been brought out by Mussas. 
Faxx, StappimMann & Co., Ltp. No. 195, shows a very large variety 
of electric lighting accessories and stores, including lamps, switches, 
wires, the “Climax” interior conduit system, wireman’s tools, 
measuring instruments, and soon. No. 182a is the 1904 edition of 
the firm’s telephone catalogue, and it contains numerous lines of 
telephonic apparatus for private installations, such as for ordinary 
domestic, office and factory use, and for public exchange systems. 
Wires, flexible cords, fixing material, porcelain insulators, and many 
other things are included, and the section is completed with a 
number of diagrams of the most commonly called for installations, 
Both of these catalogues are well arranged and fully illustrated. 

Tae BrusH ELEcTRICAL ENGINEERING Co. has issued No. 6 of 
its series of excellent ‘Brush Bulletins”; it is devoted to the 
Brush-Gutmann alternating current meters, which were described 
in the Exzorricat Review, for April 22nd. The company has 
also considered the convenience of its clients by providing a special 
binding cover into which Brush lists may be inserted as issued. 

Tue British WESTINGHOUSE Co. has issued Circular B., No. 
1,074, in which a full description, with many illustrations, is given 
of their O.D. transformers. 

Messrs. Scott Bros., of West Mount Ironworks, Halifax, have 
sent us illustrated lists of their improved wire-winding machines, 
and machine tools, &c., in stock or in progress. 

Tur Nort British Rurser Co., Lrp, of Castle Mille, Edin- 
burgh, announce that, owing to the continued increase in price of 
crude rubber and cotton, since the issue of their belting, hose, 
and mechanical price lists ia August and October, 1903, they 
have now advanced all prices and issued a revised price list. 

An illustrated catalogue of hoisting machinery has been issued by 
Messrs. Wm, Wapsworts & Sons, of School Hill, Bolton. 


Book Notices.—“ Practical Enlarging” (Photography 
Bookshelf). By J. A. Hodges. Sixth edition. London: Iliffe and 
Sons, Ltd. 1s. 

“The History of the Society of Engineers: A Jubilee Retro- 
spect.” By P. F. Nursey. London: The Society. 

‘Elektrische Spektra Praktische Analytische Studien iiber 
Magnetismus.” By J. Zacharias. Leipzig: Theod. Thomas. M. 6. 

“Starters and Regulators for Electric Motors and Generators.” 
By Rudolf Krause. Translated by C. Kinzbrunner and N. West. 
London: Harper & Bros. 43, 6d. net. 

The work on “The Indian Electricity Act, 1903” (J. W. Meares), 
which was reviewed in our issue of March 25th (p. 503), can be 
obtained from Messrs. Thacker & Co., 2, Creed Lane, Ludgate Hill, 
London, E.C. 

“Science Abstracts,” April 25th. 
trical Engineering. Gondon: E. and F. N. Spon, Ltd. 
each net. 

“Dynamo Attendants and their Dynamos.” Entirely re-written 
(with the permission of Mr. A.H. Gibbings). By Frank Broadbent. 
London: 8. Rentell & Co., Ltd. 1s. 6d. 

“Directory and Guide to the Manchester Royal Exchange for 
1904.” Ninth edition, Manchester: John Heywood, 7s. 6d. net. 


Trade Announcements.—Mr. Angus Murray has, 
together with his sons, commenced business as Angus Murray and 
Sons. consulting engineers and valuators, at Craigton Engineering 
Works, Glasgow. The new works are electrically driven, and 
equipped with modern tools and appliances for producing the firm’s 
patent specialities, many of which nave hitherto been made Ly the 
Anderston Foundry Co., Ltd. 

Messrs. David Sowden & Sons, of Shipley, who are manufacturers 
of boxes and feeder pillars of all kinds for electrical work, have 
appointed the Imperial Construction Co., of Parliament Mansions, 
Victoria Street, S.W., as their sole agents for the south of England. 
The Imperial Co. have also been appointed sole agents for London 
and district for the Burnand Transformer Co., Ltd. We have 
received a catalogue of Messrs. Sowden’s specialities, showing 
detailed drawings of their various boxes, manholes and covers, 
and section pillars, also a well got-up list of the Burnand trans- 
formers. 

The National Fan and Motor Co. has been formed for the purpose 
of producing electric motor fans, and fans for ventilation purposes. 
Premises have been leased at East Bog, Bo’ness. 

On and after May 12th the address of the Underfeed Stoker Co., 
Ltd., will be Coventry House, South VPlace, London, E.C., where 
more commodious offices have been secured, 


German Electrical Imports and Exports.— A 
marked increase has taken place, so far this year, in the imports of 
electrical machinery into this country, the returns for the two 
months ending with February last showing a total of 202 tons, as 
compared with only 109 tons in the corresponding period of last 
year. There has also been an increase in the exports of German 
electrical machinery—from 2,1)2 tons in the first two months of 
19U8, to 2,392 tons in the two months ending with February last. 


Great Western Railway.—The Lister Electric Manu- 
facturing Co. has just received a repeat order for another batch of 
special variable speed motors for use in connection with machine 
tool driving at the Swindon Works. 


Horsfall Refuse Destructor.—We have received from 
the Horsfall Destructor Co., Ltd., Leeds, a copy of a report on their 
plant installed at West Hartlepool. The matter isin pamphlet 
form, well illustrated, and from the pen of Mr. J. W. Brown, 
M.1.C.E., late borough engineer, West Hartlepool, 


Sections A, Physics; B, Elec- 
1s. 6d. 
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Bankruptcy Proceedings.—The creditors of Charles 
Aubery Smith, electrician, 23, King Street, Regent Street, W., met 
on Thursday at the London Bankruptcy Court, before Mr. Egerton 
8. Grey, Official Receiver. It appeared that the business was carried 
on for many years by the debtor’s father, and on the latter’s death 
in June, 1901, it passed to the widow. In the following September 
the debtor took it over, and agreed to pay his mother the amount of 
the outstanding book debts (about £900), as and when he could, 
using the money in the meantime as capital. He has repaid about 
£400, and owes his mother about £500. No accounts have been filed, 
but the debtor estimates his other debts at £492, and values his 
assets at about £610. A private meeting of the creditors was held 
on April 12th, when an offer to pay 20s. in the £ was accepted by all 
present, except the Edison & Swan United Electric Light Co., Ltd., 
judgement creditors. The debtor, however, was unable to carry the 
arrangement through in time to stop the Sheriff from levying an 
execution, and upon that being done he filed his petition at the Court 
on April 14th. The failure is attributed to want of capital, bad 
debts, and depression in trade. The Chairman reported that the 
assets consisted of book debts expected tq produce £450, and a eum 
of £120, or thereabouts, the proceeds of the sale of the stock, plant 
and machinery. A resolution-was passed for Mr. R. J. Ward, 
chartered accountant, Clement’s Inn, W.C., to act as trustee and wind 
up the estate in bankruptcy, assisted by the following committee of 
inspection, viz.:—Mr. Ernest H. Crowther (Edison & Swan United 
Electric Light Co.), Mr. W. C. Thall (Bolding & Sons, Ltd.), and Mr. 
Albert Hall (Baxter & Counter). The public examination of the 
debtor is fixed for May 31st. 


Dissolutions and Liquidations.— Under the winding- 
up order made agsinst the McGuire Manufacturing Co., Ltd., last 
March, Mr. G. S. Barnes, Senior Official Receiver, has now issued 
his report to the creditors and shareholders. The statement of 
affairs shows total liabilities £13,265 4s. 9d., of which £6,871 13s. 6d. 
is expected to rank against assets valued at £5,464 Os. 6d. after 
allowing £76 Os. 9d. for preferential claims for wages, &c. The 
account with the contributories discloses a total deficiency of 
£25,267 3s. It appears from the Official Receiver’s report that the 
winding-up order was made on March Ist, 1904, upon the petition 
presented on February 17th, 1904, by the Electric Equipment and 
Securities, Ltd., hereinafter referred to as ‘The Electric Co.” 
creditors. The Official Receiver was on February 19th appointed 
provisional liquidator, pending the hearing of the petition, and on 
the same day the Court appointed William Chaplin as special 
manager. Frank Charles Buxton, the former managing director, has 
since March 1st been employed as manager at the company’s works. 
The company was registered on February 19th, 1901, under the 
name of the European McGuire Manufacturing Co., Ltd. (that 
name being changed to the McGuire Manufacturing Co. on 
September 23rd, 1902), with a nominal capital of £20,000 in £1 
shares, which was increased to £40,000 on September 15th, 1902, by 
the addition of £20,000 in £1 shares. The company was formed to 
work patents for electric motor trucks, and, with that object, to 
enter into an agreement with Frank Charles Buxton. This agree- 
ment, which was dated May 7th, 1901, provided for the purchate 
by the company of (1) the rights of W. A. McGnire for Europe and 
the British Colonies (excepting New Zealand and Australia and 
North and South America) in certain patents belonging to McGuire 
and any other patents which he might thereafter take out by way 
of improvements, with the right to use the name “ McGuire,” and 
to act as agents for the McGuire Manufacturing Co., of Chicago: (2) 
all (if any) rights and privileges agreed to be sold to Buxton by 
McQuire ; and (3) the benefit of all profits arising from contracts 
which Buxton had entered into as agent for the McGuire Manv- 
facturing Co. The consideration was £11,000, to be satisfied by the 
allotment of £11,000 fully paid up sbares, of which 5,000 were to be 
allotted to McGuire and 6,000 to Buxton. By the same agreement 
Buxton was to be the managing director of the company for three 
years from January Ist, 1901, at an annual salary of £500. The 
agreement, which was not filed until March, 1903, provided that its 
validity should not be impeached on the ground that McGuire and 
Buxton, or either of them, stood in a fiduciary relation to the com- 
pany, or that the directors did not constitute an independent beard. 
The qualification for directorship was the holding of 100 shares. 
On May 7th, 1901, the company allotted 1,017 shares for cash, and 
11,000 were issued as fully paid up in accordance with the purchase 
agreement. Further allotments of 11,845 shares were made, bring- 
ing the total number issued for cash up to 12,862. A prospectus 
dated May 22nd, 1901, offering for subscription 5,000 shares was 
printed. This was not filed at Somerset House, but Buxton states 
that not more than 30 copies were issued, and only. to those 
who had joined with himself in the formation of the company. 
In May, 1903, proceedings were commenced by Herold Jowers, a 
subscriber for 5,000 shares, against the company, Buxton and 
another, for the rescission of his contract and the return of £5,000 
paid, on the ground of misrepresentation. The action was eventually 
compromised on the terms that Jowers was to receive a promissory 
note from the company for £1,500 payable 12 months after date, and 
to retain the 5,000 shares, each side paying their own costs. The com- 
pany acquired in July, 1901, a lease for 999 years from 1861 of Elton 
Fold Works, Bury, including 15 cottages, from the Lancashire and 
Yorkshire Bank, Bury, for £6,000, of which £4,000 remains on 
mortgage af 5 per cent. The property is subject to an annual 
ground rent of £170. The company has agreed to sell a small 
portion of the land to the Elton Cop Dyeing Co., Ltd., for £375. 
The company commenced manufacturing in September, 1901, a 
number of orders for trucks being obtained from the British 
Westinghouse Co. and the British Thomson-Houston Co., in- 
cluding trucks for the Great Northern and City Railway, London 
County Council tramways, Bury Corporation tramways, and 
the Darlington tramways. The only balance-sheet, which was 





made up to December 3lst, 1902, shows a loss of £2,721 83. 
On September 3rd, 1903, the Electric Co. advanced £1,500 for 60 
days at 6 per cent. on the security of a charge on the whole of the 
works (subject to the £4,000 mortgage) and all book debts present 
and future. The Electric Co. recovered judgement in respect of it, 
and their other advances amounting in all to £2,000 16s. 10d., and 
as additional security they obtained a garnishee order nisi against 
the Westinghouse Co. and the British Thomson-Houston Co. on 
the amounts which those companies owed, respectively, viz. :— 
£1,491 58. 7d., and £1,347 23. 5d. On February 8th, 1904, execution 
was levied by the Electric Co., at the company’s works at Bury. 
On the appointment of the Official Receiver as provisional 
liquidator, an arrangement was come to under which the Electric 
Co. instructed the Sheriff to withdraw, and the Westinghouse Co., 
with the consent of the Electric Co., paid to the Odicial Receiver 
£1,000 on account of their contract. The special mapager under 
the direction of the Official R2ceiver has been carrying on 
the business with a view to the completion of the pending 
contracts and the sale of the assets as a going concern. 
The deficiency of £25,267 3s. is explained in detail in the statement 
of affairs. Asa result of the meetings of creditors and contributories 
held on March 22nd, 1904, the Court has appointed Mr. Francis 
William Pixley, of 58, Coleman Street, London, the President of the 
Institute of Chartered Accountants, to be the liquidator with a 
committee of inspection, consisting of A. P. Driver, William Towler, 
William Chaplin, H. G. Baker, and J. W. Hartley. 

Creditors of the British Fuel Economiser and Smoke Preventer, 
Ltd., must send particulars of their debts, &c., to Mr. R. G. Orr, 
12, Great Dover Street, 8.E., the liquidator, by June 18th. 

The first meetings of creditors and contributories of the Auto- 
matic Telephone Co. (1903), Ltd., are to be held at the Bankruptcy 
Buildinge, Carey Street, on May 17th. 


Imports of Foreign Electrical Goods and 
Apparatus.—The imports of foreign electrical goods and apparatus 
into this country during March reached a value of £68,630, which 
compares with only £64,756 in the preceding month, and £67,999 
in March, 1902. So far this year there bas been a large increase in 
these imports, the returns for the three months ending with March 
showing a total of £208,060, or £37,026 more than in the correspond- 
ing quarter of 1902. 

Swiss ‘Tariffs on Electric Locomotives.—The Swiss 
Customs authorities have lately given a decision to the effect that 
electric locomotives imported into the Republic are to be classified 
under No. 251 of the tariff, the duty being 4°. O2d. per cwt. 


France.—La Socicté Electro-Metallurgique Francaise is 
increasing its plant at Froges, Savoy, and has just placed an 
important contract for turbines with Messrs, Neyret, Bremier & Co., 
of Grenoble. 


Electricity in Printing.—At the Printing Trades 
Exhibition, which was opened last Saturday at the Agricultural 
Hal), Islington, the Union Electric Co., Ltd., has an extensive 
exhibit of its dynamos, motors, and arc lamps and measuring instru- 
ments at Stand No. 148. The Union Co. is also driving, by means 
of its motors, printing machinery exhibited by the following firms: 
—Messre. John Esson & Son, Fetter Lane, at Stand No. 15 and 16; 
the Diamond Tag Co., at Stand No. 72; Messrs. E. Dent & Sons; 
and at a very large stand of Messrs. John Haddon & Sons, the 
Union Co. is driving a dynamo through a special speed variation 
gear, direct coupled to the gas engine. The firm’s exhibit includes 
a large number of inverted and indirect arc lamps, specially suited 
for the printing trades. 


Sheffield Tramways.— Messrs. 8S. Dixon & Son, Ltd., 
of Leeds, have received from the Sheffield Corporation tramways 
department an order for their patent “ point controller.” 

Metropolitan Asylums Board.—This authority on 
Saturday resolved to remodel the fire alarm and telephone system 
at Darenth Asylum at an estimated cost of £375. 

Plant for Sale-—The Mexborough U.D.C. is inviting 


offers for two Alley-MacLellan engines and Mavor dynamos (50-kw.) 
See our advertisement pages for details. 








LIGHTING AND POWER NOTES. 


Abergavenny.— The Governors of Monmouthshire 
Asylum have decided to install an electric lighting system for their 
asylum at Abergavenny, and propose laying down generating plant 
and fittings at an early date. The institution accommodates about 
1,000 patients besides the staff. 


Ashford (Kent).—A new prov. order, repealing the one 
obtained by the U.D.C. in 1899, has been granted by the B. of T. 
to the Ashford and District Electric Supply Co., Ltd. Under the 
order, the U.D.C. may purchase the ondertaking at a fair market 
value as a going concern at the end of 21, 28 or 35 years. 


Austria.—An electricity works for lighting and power 
purposes is to be established at Kischitz, near Pilsen. 

Australia.—A Sydney paper states that the joint elec- 
trical conference, consisting of representatives of the Telegraph 


Department and of private companies and municipalities interested 
in the supply of electricity, has drafted a set of regulations under 
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the Post and Telegraph Act. A satisfactory compromise on all but 
a few minor points has been arranged, and the working conditions 
now laid down are considered to be fair, without being, like the 
original departmental regulations, irksome and impracticable. 


Barnstaple.—The T.C. has affixed its seal to an 
indenture of mortgage borrowing from the Huddersfield Corpora- 
tion asum of £5,400 at 3% per cent. for the purposes of extending 
the electric light to different parts of the borough. 


Birkenhead.—The Electricity Committee of the T.C. pur- 
poses expending another £20,009 on the electricity undertaking. An 
application has been made to thé Council to sanction the expendi- 
ture of the additional capital. 


Buenos Ayres.—The report for 1903 of the German 
Transmarine Electricity Co., which acquired the undertaking of 
the River Plate Electricity Co. in April, 1903, and the electrical 
works of the Primitiva Gas and Electric Lighting Co. in June, 1903, 
states that asa result of these transactions the company is now the 
only one which supplies electricity in Buenos Ayres. It is believed 
that by simplifying the organisation, the company will derive 
material advantages, and these have already found expression in the 
working results for the past year. The net profits amount to 
£61,082, as compared with £27,273 in 1902, and it is proposed to 
pay a dividend at the rate cf 6 per cent., as against 3 per cent. in 
1902. The undertaking of the River Plate Electricity Co. was pur- 
chased by the payment of £2,500 in cash and by the issue of 
£150,000 5 per cent. bonds redeemable up to 1943. In the case of 
the electrical works of the Primitiva Gas and Electric Lighting Co., 
the German company has undertaken to pay a rental of £30,000 
per annum for 41 years, at the expiration of which the works will 
become the sole property of the German company without further 
payment. 

Bary.—A L.G.B. inquiry was held on the 28th ult. 
into the application of the T.C. for sanction to borrow £45,000 for 
E.L. purposes. There was no opposition. 


Carnarvon,—The Harbour Trust has passed a resolution 
giving its hearty support to the principles of the Bill promoted by 
the North Wales Power and Traction Co., and authorising the 
chairman to give evidence in its favour if necessary. 


Chippenham.—The B. of T. has granted a prov. order 
to the U.D.C. for electric lighting purposes. 


Dover.—It is stated that the first year’s working of the 
E.L. undertaking as a municipal concern is expected to realise a 
profit of about £1,300. 


Eastbourne.—The report of the E.L. undertaking 
for the year ending March 3lst last, shows a revenue of 
£21,421, and an expenditure of £8,413. After deducting charges 
for interest and sinking fund, there is a net profit of £3,857. 
£750 of this amount has been placed to the relief of the general 
district rate. The depreciation fund now amounts to £3,000. The 
number of units sold during the year was: for private lighting, 
732,322, an increase of 16°6 per cent. on the previous year ; for public 
lighting, 163,871, an increase of 305 percent. The E.L. Committee 
has recommended the Council to reduce the charges for supply as 
follows:—public arcs, from £25 to £22 perannum ; private lighting, 
a reduction on the flat rate of 4d. per unit; on the maximum demand 
from 74d, and 4d. to 74d. and 3d. The number of consumers is 888, 
and the number of lamps connected 62,998. 


East Ham.—The engineer and manager, Mr. W. C. 
Ullmann, has just. issued a report regarding the working of the 
undertaking for the year ending March 31st, 1904. In connection 
with the electricity supply, a considerable increase in the units 
generated and sold has been made. The actual percentage of increase 
over that of last year’s output is:— Units generated, 40°8 per cent. ; 
units sold to private consumers, 59°7 per cent.; public lighting, 22°9 
per cent.; and to the tramways, 40°3 per cent. The increase in the 
private supply is partly accounted for by the large demand for arc 
lights by tradesmen, and partly owing to the reduction in price, 
viz., from 7d. and 2d. maximum demand, or 54d. flat rate, to Gd. and 
2d, or 44d., which came into operation on January 1st of the present 
year, and also the increased area of supply. In order to cope with 
the coming winter's load, and to meet the increased demand, a new 
750 Kw. set has been ordered. The distribution cables have been 
extended 6} miles, bringing the total length now laid up to 25 miles, 
The total number of units generated is 1,988,553; sold, private 
lighting, 457,210; public lighting, 396,257; tramways, 920,696. 
No. of 8-c Pp. lamps (equivalent) connected, 33,847. The capacity 
of the plant installed is 1,275 xw., and the actual maximum load 
recorded was 880 Kw. 


Frome.—The demand for energy has so far exceeded 
expectations that the U.D.C. has found it necessary to double the 
capacity of the steam turbines at a cost of £550. 


Germany.—The municipal authorities of Falkenstein are 
about to erect an electric lighting works in the town. 


Harrogate.—As a measure of protection to its customers, 
and with a view to the more economical use of electrical energy, the 
Corporation has arranged to test incandescent lamps at the following 
nominal rates: (a) For testing and certifying lamps up to 32 c.P. ata 
standard pressure, 2d. per dozen. (0) For testing as above, and also 
measuring and certifying the actual candle-power given by each 
lamp, 6d. per dozen. 


Iiford—A 1L.G.B. inquiry is to be held into the 
application of the U.D.C. for sanction to borrow £43,400 for E.L. 


purposes. The B.-of T. has informed the Council that it (the 
Council) is not empowered to purchase motors for letting out on 
hire, and that no loan will be sanctioned for such a purpose. 


Las Palmas.—A scheme is on foot to improve the 
electric lighting of the town, and it is anticipated that an extensive 
plant will be laid down shortly. 


Lisburn (Co. Antrim),—A private company has been 
formed to carry out a scheme for the electric lighting of the town, 
and negotiations with a well-known electric supply company 
have been opened. 


London.—BerunaL GREEN.—The Special Committee 
appointed by the B.C. to arrange matters in connection with the 
electric light undertaking reported on 3rd inst. having considered 
the agreement with Mr. Hammond. The Council is pledged to 
engage Mr. Hammond in preparing a scheme for a generating 
station and dust destructor, and a report was prepared in 1900 by 
him, principally designed on the supposition that land would be 
acquired at Derby Place and Green Street, but the acquisition of a 
larger site at Marian Square is now being considered. Mr. 
Hammond attended the meeting, and made proposals which were 
held to be reasonable. He also assented to the sum of £63 already 
paid him in respect of his preliminary report being regarded as 
part payment of fees to accrue under the agreement. As the result 
of the conference with Mr. Hammond, the Committee has resolved 
“that the town clerk be instructed to prepare a further agreement, 
provided that, so soon as the demand for energy supplied for public 
lighting and to private consumers reaches 900 Kw. on any day of 
24 hours, the Council may determine the existing arrangement, and 
thus enable the Council to make such provision as it may then 
think desirable with regard to the engagement of a consulting 
engineer.” 

Ciry.—The City Corporation has granted permission to the City 
of London Electric Lighting Co. to lay mains in certain streets, 
provided the company carry on the work both day and night. 

FoutHam.—The extensions scheme which is being prepared by 
Mr. Fuller, the borough electrical engineer, to cope with the 
anticipated demand of the next few years, will probably cost 
£100,000. 

Sr. Pancras.—In regard to the loan of £28,500 asked for by the 
B.C. for arc lighting extensions, the L.C.C. has proposed to limit 
its sanction to £19,000 at £3 15s. per cent., provided the B.C. pro- 
vides out of a sinking fund or from maintenance account for all 
renewals and replacements. These terms have been agreed to. 

HamMERsuiTH.—The Finance Committee of the B.C. reported on 
Tuesday having passed an estimate of £40,000 for extensions of the 
generating plant. 

WESTMINSTER.—The Works Committee of the City Council 
reported on Tuesday that it had instructed the town clerk to get 
counsel’s opinion as to whether, should any statutory company 
having the use of the streets and the subsoil of the streets without 
payment promote a Bill for furtber powers, it is possible to obtain the 
insertion of a clause to the effect that, if any alteration of the com- 
pany’s pipes, mains or boxes is necessary in consequence of works 
executed by the Council, the cost of such alteration shall be borne 
by the company. The Committee calls attention to the necessity of 
obtaining powers from Parliament in regard to the matter. 

Istinaton.—The Lighting Committee has decided for the 
efficient illumination of Aberdeen Park, to erect eight flame arc 
lamps, the estimated cost is:—Hight flame lamps, £108 ; providing 
and fixing lamp columns, £172; main extensions, £330. In a 
further report the Lighting Committee recommends that a contract 
be entered into for the supply of 10,000 tons, with the option of 
taking up to 50,000 tons (four years’ supply) of Welsh steam coal 
to be delivered as required. 


Loughborough.—On the 28th ult., a L.G.B. inquiry 
was conducted into an application by the T.C. to borrow £5,000 for 
E.L. purposes. The town clerk explained that there had been 
started in the town the large electrical works of Messrs. 
Morris & Bastert, who had intimated that unless the T.C. was ready 
to supply them with electricity, they would start an installation 
for themselves, both for power and lighting purposes. The Corpo- 
ration had entered into a contract to supply the firm for a fixed 
period of years. The present scheme of Mr.C. H. Gadsby (the 
consulting engineer) provides for a capacity of 500 Kw., with 
room for increasing the capacity to 600 kw. The estimated cost 
of this scheme was £28,480, or £3,480 more than the Corporation 
was entitled to borrow at the. present time. It was, therefore, 
asking for sanction to borrow £30,000 in all, instead of £25,000 
asentitled. A circular had been issued to firms with reference to 
their taking a supply, and 42 firms, some of whom would be large 
consumers, had replied favourably. 


Manchester.—The Electricity Committee of the City 
Council has resolved to accept the tender of the General Electric 
Co., Ltd., for the supply of seven motor-generators for two sub-stations 
in Oldham Road and Stuart Street, and the tender of Messrs. C. A. 
Parsons & Co. for the erection of two 750-xw. generating sets for 
the equipment of the Bloom Street works, with the object of 
suppressing all vibration. These orders, together with the accepted 
tender of Messrs. John Spencer & Co. for steam piping, represent 
approximately a sum of £20,000. The contracts will be subject to 
the approval of the City Council, and also to the sanction of the 
L.G.B, who will hold an inquiry next week as to an application 
for power to borrow £135,000 for electricity purposes, including the 
matters thus specified. 

Nottingham.—The City Council has applied to the 


L.G.B. for sanction to borrow £100,000 for extension purposes, and 
an inquiry respecting the application was held on 29th ulf. 
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Mexico.—The San Luis Potosi Municipality has resolved 
to light the town by electricity. The scheme comprises 150 public 
‘ arcs, and it is stated that the streets will be lighted by the end of 
this year. The installation is open to contract, which will be con- 
cluded for 15 years, 


Newark.—The town clerk, having written asking the 
Notts and Derbyshire Electric Power Co. whether anything was 
being done to supply the town with electricity, has received a reply 
stating that the company hope shortly to proceed with the elec- 
tricity undertaking for the town. . 


Oulton Broad.—The U.D.C. intends applying for a 
prov. order for E.L. 


Partick.—In our note under Glasgow last week we 
stated that the electric light was switched on in the Jordan Hill 
district on 20th ult. This,-we are informed, is part of a scheme for 
- lighting the whole of the Burgh of Partick, and comprises about 
300 arcs. 


Portsmouth.—Mr. Manville, who has been engaged by 
the Corporation E.L. Committee to examine the plant at the works 
in Gunwharf Road, has issued his report; he states that the supply 
of condensing water is inadequate, and remarks on the absence of a 
duplicate steam supply to the two newer turbine sets. He advises 
alterations in the existing pipe work, and recommends that the two 
new turbines be provided with an alternative and entirely separate 
steam supply. The approximate cost of the work is estimated at 
£5,000. 

According to a local paper, the year just closed is anticipated to 
have been a very satisfactory one for the electricity department, 
and a net profit exceeding £4,000 is expected. 


Ramsgate.—The Board of ‘I'rade has issued a prov. 
order to the Ramsgate and District Electric Supply Co., authorising 
the supply of electrical energy for public and private purposes 
within the borough. 


Runcorn.—The U.D.C. has decided to accept an offer 
made by the Mersey Electric Supply Co. to take over the E.L. 
order obtained by the Council in 1899. The company undertakes to 
repay the costs of obtaining the order and to supply electricity 
within two years from the date of acquisition. The maximum price 
for energy for lighting is to be 6d. per unit and for power 2d. per 
unit. - Af the end of 14 years the Council is to have the option of 
purchasing the undertaking on payment of the capital expended 
plus 20 per cent., the terms decreasing according to the length of 
time the order ia held by the company. 


St. Austell,— The U.D.C. has received from the 
National Provincial Electricity Corporation a letter stating that it 
is prepared to guarantee an adequate supply of electricity for the 
area within six months. The Council has decided to withdraw its 
opposition if this guarantee is given. 


Southport.—The electricity profits during the past year 
amounted to £3,616, of which it is proposed to set aside £2,250 in 
aid of the rates. 


Stafford.—The L.G.B. has sanctioned the borrowing by 
the T.C. of £6,000 for E,L. purposes. 


Stourbridge.—The U.D.C. has authorised the Electric 
Powers Committee to negotiate with the Midland Electric Power 
Distribution Corporation, or with any other firm, as to the terms on 
which electricity could be obtained in bulk. This is the outcome of 
the recent L.G.B. inquiry, when the inspector advised the Council 
to consider this phase of the question before obtaining powers to 
supply the district. 


West Bromwich.—The annual report and statement of 
accounts in connection with the Corporation Electrical Department 
shows that for the year ending March 31st the total income was 
£9,318. The total expenditure—including interest, sinking fund, 
and bank charges amounting to £2,895—was£7,773. Thereis a net 
profit on the year’s working of £1,546. 


Weybridge.—The U.D.C. has resolved to take the 
necessary steps to obtain an injunction restraining the Urban 
Electric Supply Co. from supplying energy to Walton from the 
works in the Weybridge district, and from breaking up the roads in 
Weybridge to relay cables for that purpose. It was explained that 
the Order granted tothe company only gave them power to supply 
energy in the parish of Weybridge. 


Whitstable—The U.D.C. is considering the advisability 


of introducing electric light into the town. 


Worksop.—The working of the E.L; undertaking for the 
past year shows an income of £2,171; compared -with £840 in the 
preceding twelve months. The total revenue expenditure was 
£1,428, and for the repayment of loans the rame amount, a total 
ee of £2,856, the deficit being £685, as compared with 

1,050. 


York.—The E.L, Committee states that the gross income 
for the year ending March 31st last was £9,114, and the working 
expenditure £4,964, leaving a net revenue of £4.150. The amount 
chargeable for interest and sinking fund is £3,799, which leaves a 
net surplus of £351 to carry toreserve fund account. On March 3lst, 


1903, the debit balance of the reserve fund account was £351, and 
after bringing to credit the amount of net surplus for the past year, 
the debit balance at March 31st, 1904, is reduced to £1. : 





TRAMWAY AND RAILWAY NOTES. 


Aston.—The Tramways Committee report that the City 
of Birmingham Tramways Co., Ltd., have agreed to Mr. Green, the 
consulting engineer, acting as arbitrator in the matter of the pur- 
chase of the tramways by the Corporation. They also report that 
satisfactory progress is being made by the contractors in the electri- 
fication of the system. 


Birmingham.—It is reported in the local press that the 
Corporation is negotiating with the Birmingham and Midland 
Tramways Co., Ltd. (the B.E.T. Co.), with the view of having the 
Small Heath route electrified. The company is now running 
electric cars from the City boundary at Small Heath to Yardley, 
and it is thought it would be advantageous to passengers to save 
changing carsif the whole route were electrified. The company’s lease 
expires in 1906, but it is thought the sub-committee may be able to 
come to terms amicably with the company. 

The cable route to Handsworth was broken down from about 
4p.m. on the 26th to 9 a.m. on the 27th ult., causing great incon- 
venience. To get to West Bromwich on this route, a distance of 
four miles, one has to change from cable to steam car and then to 
electric at the West Bromwich end. 


Cheshire.—The Mid-Cheshire tramways scheme, for 
which Parliamentary powers were being sought, has been aban- 
doned. The Bill introduced was similar to one which Parliament 
refused to sanction last session, previding for the construction of 
tramways between Stockport and Macclesfield, with running powers 
over the Stockport lines. 


Dudley.—The B.E.T, Co. has asked the permission of 
the Corporation to lay cables from Springsmire to Tipton Road ; 
and the company having agreed to run the cables along King Street, 
the Tramways Committee have recommended the Council to grant 
the required permission, which will lead to further tramway deve- 
lopments in the borough. 


East Ham.—Mr. W. C. Ullman, in his report for the 
year ended March 31st, 1904, states that the East Ham tramways 
have again broken the record, having carried considerably more 
passengers per car-mile than any other municipal tramway, while 
the receipts per passenger, owing to the cheap fares and short 
routes, are “‘ still the lowest on record, the halfpenny fares repre- 
senting 78°5 per cent. of the total paseengers carried.” In spite of 
the year being the! wettest ever recorded, the traffic returns showed 
a good improvement. The receipts amounted to £34,312, as against 
£25,341 in the previous year, or an increase of £8,971, equal to 
353 per cent. The receipts per car-mile have increased from 
9'35d. to 10°20d., or nearly 1d. per car-mile, and the receipts per 
passenger have increased from ‘61d. to 63d. There was an increase 
of 24:1 per cent. in the car-miles run. The passengers carried 
increased by 2,978,932, or 29°8 per cent., while the passengers 
carried per car-miJe show an increase of 4°8 per cent. The total 
number of cars in operation are 35, as against 30 last year. Only 
one alteration has been made in the permanent way during the 
year, viz., duplicating the lines at High Street North and Station 
Road. As was the case during the previous year, that part of the 
track paved with tar macadam and 9-in. granite margin has required 
a considerable amount of attention, being continually under repair, 
and there “is no doubt that when the total actual cost of repairs 
and maintenance for the year is ascertained it will be found to be 
very heavy indeed.” This is expected “to continue until the 
whole of this class of paving is removed and replaced by a more 
substantial paving, having at least a 20-in. margin outside the rails, 
or what will be infinitely better, the streets paved from kerb to 
kerb.” A regular weekly inspection of the overhead work has 
materially reduced the possibility of serious breakdowns, very little 
trouble having been experienced except during the coldest part of 
the winter. The length of route is 6 miles 6 furlongs, and the total 
length of sirgle track 10°77 miles. The units used per car-mile were 
1°14, as against 1:009 in the preceding year. The cost of power per 
car-mile was 2°28d., as against 2°27d. The population was carried 
124 times over, against only 96 times in the previous year. 


Exeter.—The City Council, which is committed to the 
construction of about four miles of overhead trolley tramways 
passing through the principal streets, on Wednesday last week, 
received draft specifications and quantities for contracts for the con- 
struction and equipment of the routes. The contracts for which 
tenders are to be immediately invited, are four :--(1) Permanent way 
and paving, including copper bonding ; (2) electrical equipment ; (3) 
feeders ; and (4) double-deck care. The Council is inquiring into the 
desirability of providing apparatus for disconnecting the current at 
every 100 yds. instead of the usual half-mile. 4 


Egypt.— Exception is being taken (cephris a Cairo con- 
temporary) to the removal of the Bulkeley station of the Ramleh 
Electric Railway to a point near the Carlton Hotel, on the ground 
that the old site, being the diverging point of several roads, was 
more convenient to the inhabitants of the suburb. 


- Folkestone.—The T.C. on April 27th decided to apply 
to the B. of T. for an extension of time for the commencement of 
the electric tramways. A deputation was aleo formed to wait upon 
Lord Radnor with a view to getting his consent to the overhead 
system. Lord Radnor, who is lord of the manor, withdrew his 
opposition to the Corporation Tramways Bill in 1901 on condition 


- that overhead wires were not brought into use. 


(Continued on page 752) 
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THE CENTRAL ELECTRIC SUPPLY CO.’S POWER STATION. 


THE continual growth of the demand for electricity through- 
out the Metropolitan area has brought about the result that, 
one after the other, the great electricity supply companies, 
which were amongst the first in the world to demonstrate 
the possibility of supplying electricity on a commercial 
scale at a profit, have been compelled to supplement the 
capabilities of their original and pioneer installations by 
building huge power stations on the outskirts of the Metro- 
polis. Two exceptions may be noted : the London Electric 
Supply Corporation, whose works, thanks to the prophetic 
genius of their designer, Mr. Ferranti, were erected at 
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Both of the latter companies were formed in 18%8, and have 
been carrying on the supply of electricity since 1890 and 
1889 respectively. Their supply areas are amongst the most 
lucrative and compact in the metropolis, and their businesses 
have been so well conducted that they rank among the best 
investments obtainable. The progress of the demand of each 
company is shown by the diagram on page 751, from 
which it will be seen that the rate of increase in connections 
is well maintained. At December 31st, 1903, the West- 
minster Corporation had a total connection of 662,129 8-c.P. 
lamps (equivalent), and the St. James’s and Pall Mall Co. 


INTERIOR OF ENGINE Room. 


Deptford and commenced supply to sub-stations at 
10,000 volts as long ago as’ 1891; and the City. of 
London ‘Electric Lighting Co.,’ Ltd.,. who, alone’ of the 
London companies, secured a central site on the bank of 
the Thames, and have been able to find sufficient space for 
their plant. We have already published descriptions of 
several of the large power stations for supply in bulk which 
have been erected in the North-western suburbs of London ; 
and we are now enabled, by the courtesy of Mr. F. J. Walker, 
general manager and secretary, and of the engineers of the 
Central Electric Supply Co., Ltd., to describe the new works 
which have been carried out in Grove Road, Marylebone, for the 
supply in bulk of the Westminster Electric Supply Corporation, 
Ltd.,and the St. James’sand Pall Mall Electric Light Co., Ltd. 


254,468. The former:sold over 13 million units during the 
year, and the latter over 7 millions, the output of the two 
companies being therefore over 20 million units. 

It will be readily understood that the generation of such 
a vast quantity of energy in the midst of the areas supplied 
was attended with great difficulties, and the adequate exten- 
sion of the generating plant was impossible. To solve the 
problem thus thrust upon them, the two companies in 1897 
agreed to jointly erect a huge station in the suburbs, with 
facilities for extension to an ultimate capacity of 100,000 
u.e.; Parliamentary powers were obtained in 1899, and 
a freehold site of about 74 acres was purchased, 
extending from Grove Road, Marylebone, between Lodge 


Road and the bank of the adjoining canal, to the 
F 
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boundary of the Great Central Railway Oo.’s property. 


A railway line about } mile in length was constructed, westward. 


connecting the site with the main line of the Great 


Central ;; ‘Railway, 
and a5 commence- 
ment was made with 
the first instalment 
of the plant and 
buildings, providing 
for a total capacity 
of 18,000 4.P. The 
engineers were Dr. 
A. B. W. Kennedy, 
F.R.S., and Mr. 
Sydney T. Dobson 
—the engineers-in- 
chief of the respec- 
tive companies con- 
cerned ; and the 
buildings were de- 
signed by the archi- 
tects, Mr. C. Stanley 
Peach and Mr.C. H. 
Reilly. The three- 
phase system was 
adopted, at a pres- 
sure of 6,000 volts 
and a frequency of 
46 cycles per 
second. Supply was 
begun in November, 
1902, and has been 
carried on since 
then without inter- 
ruption, the output 
last year being over 
2,600,000 units; 
about 14 million 
units were supplied 
to the Westminster 
Corporation, and 
the remainder to 
the St. James’s Co. 
The price charged 
was 3d. per unit, 
this being somewhat 
higher than the 
generating costs in 


InTERIOR OF BorLeR Hovsez. 


readily extended by the addition of similar blocks to the 
The most striking features of the station are 
undoubtedly the use of Climax boilers only, without econo- 


misers, and the ab- 
sence of condensers 
and superheaters. 

Ten ‘“Olimax” 
boilers, supplied by 
Messrs. B. R. Row- 
land & Oo., Ltd., 
of Reddish, have 
been installed. Each 
of these is nominally 
rated at 1,000 H.P., 
but is capable of 
generating steam 
for no less than 
1,300 H.P., or even 
1,500 H.P. on 
occasion. The ap- 
pearance of the 
boiler house is 
naturally unique; 
it looks like a forest 
of Lancashire 
boilers stood up on 
end, and as the 
space between the 
boilers is no greater 
than necessary for 
convenient accessi- 
bility, the photo- 
grapher is heavily 
handicapped in 
dealing with such 
an installation. We 
have succeeded, 
however, in obtain- 
ing a view which 
fairly well repre- 
sents one of the 
boilers, and indi- 
cates the general 
arrangement of the 
plant. 

The boilers are 
placed in three 
rows, space being 





the older stations ; the price, however, was expressly fixed provided for a fourth row, as shown in the plan and section 
with a view to avoiding a deficit on the earlier stages of the on p. 751:;'two of the rows contain three each, and the 
new works, and as the cost of production ,was'rapidly  third;or outer row, four ‘boilers. The cylindrical flues pass 
diminished during ‘last year, a much lower’ price! will,be | from the conical: tops of the boilers into a steel flue above 
charged during the current year. ‘I'he buildingsiare of the —_ the: roof,of the boiler; house, which is carried on steel frames, 














View oF OveRH#AD StTEnL Five, Onz oF THE CONVEYORS, AND CoaL BUNKERS. 


steel frame type, with thick external walls. No woodwork is and gradually increasing in cross-section as it approaches 


used, and the floors are all fire-proof. the chimney shaft, enters the latter at a height of 100 ft. 
The present engine-room and boiler-house, while forming from the ground level. ‘The three flues now installed enter 
1 complete and independent station, are so arranged as to be -— the chimney on the south and east sides; the fourth will 
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enter it on the west. One of our views” shows the first of 
these carrying the waste gases from four boilers.» The flues 
are made of double steel casings, withian air-space between 
them. Dampers are provided in the flues, and doors for 
inspection and cleaning purposes. 

~~The chimney is of exceptionally handsome design ; it is 
built’of{brick,’260°ft. in'height fromthe concrete foundation, 





tipped ; from these hoppers the ashes can be discharged into 
carts or railway trucks for removal. 

The coal bunkers are of steel, and the three in use have 
a joint capacity of 1,200 tons. They are provided with 
shoots and measuring chambers, by means of which the coal 
is delivered on the stoking floor in measured quantities, close 
to the firing doors, The shoots, as shown in one of our 
views, are carried down the sides of 
the vertical columns which support the 
roof of the boiler-house. 

Each boiler ( with the exception of two 
which have six), has four firing doors 
and ashpits, and is fired by hand. Above 
the stoking floor there are three galleries 
round each boiler, each giving access 
to a set of eight manholes, in addition 
to a similar row of manholes accessible 
from the stoking floor. By means of 
the manholes access is gained to the 
tubes, which are bent to a horse-shoe 
shape, both ends of which are expanded 
into the central shell, one about 14 in. 
higher up than the other. It is these 
tubes which form the essential character- 
istic of the Climax boiler. There 
are 720 such tubes in each boiler. 
All the gauge glasses, &c., are located 
above the lowest galleries, which are 
connected with the other galleries on 
the same level in each row by means 








Motors Drivina Two oF THE CONVEYORS. 


and is 18 ft. square in cross-section inside. In spite of its 
height, the large cross-section of the shaft and its handsome 
appearance deprive it of the towering aspect so commonly 
observed, while it in no way resembles those extraordinary 
erections invariably associated with water works. 

Coal is brought to the works by rail, and is shovelled 
from the trucks into hoppers, from which it is fed 
by automatic fillers 


of gangways. 

For the provision of feed water there 
are two independent pump rooms, that on 
the east containing two Weir compound 
feed pumps and two Berryman feed water heaters, while the 
west room has the same, and in addition a third Weir pump. 
The feed pipes are arranged in two rings. The water, before 
entering the central vertical steam and water drum of a boiler, 
is carried round the latter in a coiled pipe close to the uptake, 
thus being heated by the waste gases; it is then taken down 
outside the boiler to the bottom of the drum, and up inside 








to chain-bucket con- 
veyers. There are 
three of the latter, 
installed by the New 
Conveyor Company, 
Ltd., of Birmingham. 
As will be gathered 
from the illustration 
reproduced here- 
with, the conveyors 
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elevate the coal out- «aj 
side the works inside ina = 
steel casings, and TH 
convey it horizontally 2a 8 
over the tops of the fae 





bunkers, into which 
it is automatically 
tipped at any desired 
position by means of 
the levers shown in 
the view on p. 748. 
The mechanism 
which drives one of 
the conveyors, and 
part of a _ second 
driving set, are shown 
in one of our illus- 
trations; each consist 
of a Bushbury motor, 
built by the Electric 
Construction Co., 
Lid., of Wolver- 
hampton, driving 
gear wheels. Each conveyor is capable of handling 25 
tons of coal per hour, when travelling at a speed of 40 ft. 
per minute. 

Ash hoppers are provided, as shown in the external view 
of the coal-handling plant, into which the ashes, collected by 
the conveyor in the basement of the boiler-house, can be 
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Extprnat View or Borner Hovusz, Sa#owina COoAL-HaNDLING PLANT. 


the latter to a height of several feet, Bye-passes are pro- 
vided to cut out the heating coils above mentioned, and the 
feed water heaters, when necessary. 

Access to the coal bunkers, conveyor driving gear, and the 
roof of the boiler house is gained by broad iron staircases on 
either side of the chimney shaft, 
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Owing to the hard quality of the feed water, which is 
derived from the public mains, purification is necessary, 
and a large water-softening plant of the Archbutt-Deeley 
type, supplied by Messrs. Mather & Platt, Ltd. of 
Manchester, has been installed at the entrance of the 
works ; this is shown in the view below, and is capable of 
treating 25,000 
gallons of water per 


The engine room is divided from the boiler. house'by’fire- 
proof iron doors, all of which are' drilled with holes 
for fire hoses. The walls are lined with white ‘enamelled 
bricks, and agallery runs completely round the room, connected 
by stairs with each engine gallery, the switchboard, &c. The 
room is divided into two bays by a row of iron box-girder 

columns, the roof, 
which is constructed 





hour. It is found 
that no trouble 
whatever arises 
through scale in 
the tubes of the 
boilers ; the latter 
are ready steamers, 
and have given 
great satisfaction, 
their evaporative 
capacity working 
out at 11 lbs. of 
water per pound of 
coal during a week’s 
trial: run. Even 
under ordinary 
working conditions 
they evaporate 10 
lbs. of water per 
pound of coal, 
though, as the sta- 
tion is shut down 
entirely from 11.80 
pm. fto 8 am. 
every jnight, they have to be brought! up from cold to 
steaming point daily. 

The steam piping is of steel, with Hopkinson valves, and 
was supplied and erected by the Sir Hiram Maxim Electrical 
and Engineering Co., Ltd. Duplicate steam mains arecarried 
along each side of the engine-room, and branches are taken 


ARCHBUTT-DBELEY WaTER-SOFTENING PLANT. 








of steel and glass, 
being carried by 
these and the outer 
walls, In each bay 
a 20-ton travelling 
crane is provided, 
built by Messrs. 
Morris & Bastert, 
of Loughborough, 
and equipped with 
three electric 
motors. The engine 
room is well lighted, 
not only from the 
roof, but also from 
the side walls. A 
railway track run- 
ning across the 
engine room com- 
municates by means 
of a turn table with 
a track running 
through the work- 
shop adjoining the 
boiler house, and close to the siding from the Great 
Central Railway. A 20-ton electric gantry crane spans the 
siding and the continuation of the workshop track, and is 
used for transferring goods from one to the other. 

Machinery is being installed in the workshop to enable 
all ordinary repairs to be carried ont, and «a 10-ton 








View SHowrnc THE Booster anp Mains CHARGER, THE LicgHT AND PownR DyNaMOS AND SWITCHBOARD, AND Part oF THE Maly; 
SWITCHBOARD. 


from each main to each engine. The main pipes are slung 
from brackets, and are provided with separators near their 
entrance into the engine room. Although no separate 
superheaters are used, the upper rows of tubes in the boilers 
contain only steam, which is therefore superheated to some 
extent. : 


three-motor crane traverses the shop from end to end. 
The switchboards are fixed at the north end of the engine 

room, commanding a clear view of the plant; and three glazed 

offices, for the running, maintenance and shift engineers, are 

mounted on the gallery which runs round the room. 

. The plant at present installed comprises three 1,560-Kw. 
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sets and three 780-Kw. sets, all generating at 6,000 volts, 
46 cycles per second. There are also three direct. current 
light and power steam dynamos, and a combined booster 
and mains-charging set. 
1,560 Kw. output is about to be installed ; 


A fourth generating set of 
this will 
























































SHoTIONAL ELEVATION OF BorwnR Hover. 


complete the equipment of the present engine room 
which will then have a capacity of 8,580 Kw. available for 
bulk supply to the two companies, 

The general appearance of the engine room will be gathered 
from our illustrations ; unfortunately, a single view showing 
the whole of the plant cannot be obtained. All the engines 





from the direct current plant, and is shown in the view on the 





opposite page. The alternator, we may mention, is used for 
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PROGRESS CHART OF THE WESTMINSTER AND ST. JaMEs’s 
COMPANIES. 


charging the mains, and gives 76 amperes in each phase 
at 200 volts, which is raised to 6,000 volts by means of a 
small transformer, When charging mains, the alternator is 
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Puan OF Power SrarIon. 


were supplied by Messre. Willans & Robinson, Ltd. ; the 
alternators and exciters by the General Electric Co., Ltd. ; 
and the small lighting dynamos by Messrs, Siemens Bros. 
and Co., Ltd. The new steam alternator will be supplied 
by Mesers, Belliss & Morcom, Ltd., with a Belliss triple- 
expansion engine, and an A.E. @. three. phase generator. 

A small “Tudor” battery, consisting of 110 cells of 450 
ampere-hours capacity, is housed in a room off the boiler 
house, and can be used for lighting the station, or for 
exciting one or two alternators for a short time. The 
regulation of this battery is effected entirely by means 
of a reversible booster, giving 150 amperes at from 4 to 100 
volts. This machineis coupled, together with a small alter- 
nator on the same bedplate, to a motor supplied with power 


first run up to speed and coupled to the feeder ; it is then 
excited and synchronised with the main generators. The 
feeder switch can then be closed and the motor-alternator 
shut down. The reverse process is carried out in taking a 
main cable out of circuit. 


(To be concluded.) 








Electrical Trades Union.—The Lambeth Branch of 
the above union held their annual dinner on Saturday last at the 
“Qld Queen’s Head,” London Road, 8.E., the general secre 
Mr, A, Ewer, presiding. A concert followed, at which the chair 
was occupied by the Mayor of Camberwell (Mr. H. R. Taylor). 
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TRAMWAY AND RAILWAY NOTES. 


(Continued from page 746.) 


Halifax.—A private syndicate is negotiating with the 
T.C. with the object of securing support to a Bill for the construc- 
tion of electric tramways connecting with the existing Halifax, 
Huddersfield, Bradford, and Spen Valley systems. The syndicate 
desires to have the Corporation’s approval to the construction of a 
line from Salterhebble to West Vale, Elland, and Brighouse, and 
forward to Bailiffe Bridge. A Sub-Committee is considering the 
proposal. 





Gloucester.—The formal opening of the electric tram- 
ways by the Mayor and Corporation took place on Tuesday 
last. About five years ago the Gloucester Tramways Co. 
made an application to the Light Railway Commissioners for 
power to construct and work lizht railways in and near the 
city. In 1901 the Gloucester Tramways Co. consented to sell 
their undertaking, together with their interest in the light 
railway order—which, at that time, had not been finally granted— 
to the Corporation for the sum of £26,000. In December, 1902, 
Messrs. Robert Hammond (electrical) and Alfred Dickinson (tram- 
ways) were appointed consulting engineers to prepare a scheme for 
equipping and working the light railways, and the work was begun 
in November last. The original contracts have been extended, 
double track being specified wherever possible in the city, and the 
total length of tramway included in the scheme is now 15 miles of 
single line laid in 9 miles of route, the city rcute mileage amounting 
to 7 miles, of which 54 is double track. The contractor for the rails 
and track construction is Mr. George Law, Kidderminster. The 
overhead equipment and the feeder cables and connections have 
been supplied by the British Electric Equipment Co., London ; the 
poles and bases by Messrs. J. G. White & Co., Ltd.; and the cars by 
the Brush Electrical Engineering Co., Ltd., Loughborough, the cars 
being equipped with Dick, Kerr motors. There are 30 cars of the 
double-decked type, each having a seating capacity for 41 passengers. 
The generating plant, consisting of two 200-xw. traction sets, has 
been supplied by the General Electric Co. (1900),iLtd.; the switch- 
board, by Messrs. J. G. Statter & Co., Ltd.; the accumulators and 
reversible booster, by Messrs. Crompton & Co, Ltd.; and the con- 
densing plant by Messrs. Summers & Scott, Gloucester. The Elec- 
tricity Supply Department is to provide energy for the tramways at 
1jd.a unit. Early morning workmen’s trams, }d. fares, and special 
cheap rates for school children, are to be provided. The civic 
inauguration was a great success, the Mayor driving the first car. 
A banquet was subsequently held at the Guildhall. 


Iiford.— Without holding an inquiry, the B. of T. 
has given the U.D.C. sanction to borrow £20,500 for tramway 
purposes, 


London.—Sovrnwarkx.—L.C.€. electric tramcars will 
commence running from Camberwell Green to St. George’s Church 
vid Newington Causeway, when the sub-station now being erected 
at Bankside is completed. This is expected to be in July next. 

L.C.C.—The County Council had under consideration on Tuesday 
the estimates for 1904-5, which were introduced by :Lord Welby, 
chairman of the Finance Committee. In a synopsis of the receipts 
and expenditure the Committee stated that the most noticeable 
feature of the tramway estimates of 1904-5 is, that owing to the 
temporary deficiency during the reconstruction of the lines for 
electric traction, no transfers are proposed to be made either in 
respect of the year just closed, or in the new year, in relief of the 
special county rate. When the estimates of 1903-4 were prepared, 
it was anticipated that there would be a surplus for the year of 
£46,930 on the tramways account as a whole, and the estimates pro- 
vided for the transfer of £25,000 of this to the special county 
account. The revised estimates for the year, however, prepared in 
February last, show a deficiency on the southern system, after 
paying interest and sinking fund charges, of £15,665, instead of a 
surplus as originally estimated of £32,920, and no transfer in aid of 
rates can therefore be made. As regards the southern system, what- 
ever surplus is realised for 1904-5 is to be reserved for future 
renewals, and there will be no sum, therefore, to transfer to the 
appropriation account. As regards the northern system, there is an 
estimated surplus of £24,759. The general charges, not allocable to 
either system, including Parliamentary expenses and interest and 
repayment of debt for new generating stations, &c., not yet in use, 
require £18,326, which, deducted from the £24,759, will leave 
£6,433 to be added to the estimated balance of £10,462 brought 
forward from 1903-4, making a sum of £16,895 to be carried 
forward on March 31st, 1905, if the estimates are realised. The 
Highways Committee calls attention to the fact that since tramways 
were first acquired by the Council a total sum of £293,592 has 
been carried to the relief of rates from the tramways account, 
and that up to March 31st, 1904, £246,591 has been also applied 
out of the receipts from the tramways to the repayment of debt. 
Daring reconstruction for electric traction, the Finance Committee 
recognises the difficulty of the Highways Committee in making full 
provision out of revenue for the cost of future renewals. Inthe 
forthcoming year, the Highways Committee proposes that whatever 
surplus is realised should be reserved for this purpose, but the sam 
which will thus be available for this year is estimated at £18,258 
only. This amount does not represent the charge to be made upon 
the undertaking in future years in order that an adequate renewals 
fund may be built up. In addition to providing a renewals fund, 
the Finance Committee is of opinion that provision should also be 
made for expediting the repayment of that part of the outstanding 





debt in respect of the horse traction system, which, after conversion 
becomes a dead weight on the undertaking. Mr. R. M. Beachcroft, 
who severely criticised the financial results of the tramways, and 
stated that the estimated cost of 6d. per car-mile had proved to be 
8d., expressed the opinion that the future prospect was anything 
but bright. Mr. R. Spokes, who defended the tramway position, 
contended that the results were only temporary, and were. due 
largely to the difficulties of carrying on traffic during recon- 
struction. 


Manchester.—The Corporation, finding itself face to face 
with a largely increased expenditure, mainly on education account, 
is asking the trading departments, including the Tramways Com- 
mittee, to increase their contributions towards the city rates for the 
coming year. The tramways yield a good profit after paying 
working and other expenses. The Committee’s generosity to the 
ratepayers, up to now, has been fully acknowledged, but the rate- 
payers are in the unenviable position of having 8d. in the £ added 
to their burdens for next year. The threatened addition to the 
rates of Salford is still heavier. A cutting down of expenditure 
both in the city and in the borough is called for. ; 


Musselburgh,—A start will be immediately made with 
the electric tramway undertaking of the National Electric Con- 
struction Co., Ltd., who have till August 6th of this year to com- 
plete the work. Messrs. Buchan & Hogarth, electrical engineers, 
Edinburgh, are the consulting engineers. The site acquired for the 
power-station is on the south side of the High Street. The place 
is at present occupied by some of the oldest buildings in the town, 
and with their demolition will disappear the last outside stair in 
the burgh. The system is to be the overhead trolley. The lines 
will run for almost three miles between the terminal points, Joppa 
cable car terminus on the west and a few yards past Musselburgh 
Links on the east. For two-thirds of the distance there will be 
double lines. An effort will be made to have the cars running 
before the Musselburgh Fair races, in August. 


Newcastle-on-Tyne.—A meeting of the Parliamentary 
and Bye-laws and the Tramways Committees of the Corporation 
was held on the 26th ult. A deputation from the Tyne- 
side Tramways Co. attended, and explained that their desire 
was, if possible, to see an amicable arrangement arrived at. 
They did not wish to maintain an antagonistic spirit towards 
the Newcastle Corporation. They were therefore there to ascer- 
tain if an arrangement could be come to whereby good feeling 
could be maintained. The were (it is reported) prepared to 
accept less than they originally asked for, rather than go to 
Parliament to obtain full running powers, if an agreement could 
be come to. Mr. Hunter, on behalf of the company, said they 
would be pleased to be informed of the points of difference that 
the Corporation regarded as vitally important. The question 
has since reached another stage, for at a meeting of the Parlia- 
mentary and Bye-laws and the Tramways Committees held on the 
29th ult., the following resolution was carried :—‘‘ That the minutes 
of the conference on April 26th with the representatives of the 
Tyneside Tramways Co. be forwarded to the Council, and, further, 
that this Committee recommend that they be authorised to 
consider any proposal from the company with a view to a setile- 
ment on the points at issue, and thereby avoid any further 
litigation.” 

At a meeting of the Finance Committee of the Corporation on 
the 28th ult., the chairman (Sir William Stephenson) asked the 
chairman of the Tramways Committee (Alderman J. Baxter Ellis) 
when the tramways estimate would be ready? Alderman Ellis 
replied that he was waiting for the actual figures for the last year’s 
working, and that until these were forthcoming there could be no 
statement. For some time, our correspondent adds, there have 
been ugly rumours about as to the profitableness of the system, but 
these lack confirmation, unless a remark that it is said a member 
of the Finance Committee made at the meeting referred to (which 
was to the effect that it was reported that a deficiency was likely, 
and there might have to be a re-arrangement of the fares) can be 
taken as such confirmation. 


New Zealand.—lIt is reported from New York that the 
New Zealand Electric Construction Co. has ordered 5,212 tons of 
rails and some other railway material from the United States Steel 
Corporation. 


Rotherham.—A surplus of £3,028 15s. 4d. was made 
by the Corporation tramways last year, After repaying loans, &c., 
there is a deficit of £21 16s. 5d. 


Servia.—A new section of electric tramway, known as 
the Slavia-Kalemegdan route, is approaching completion in 
Belgrade. 


Southport.— The net loss on the working of the 
Corporation tramways for the year ending March 31st, is £341, 
compared with £1,182 last year. The income from passengers for 
the year now ended is £17,646, against £16,387; and during the 
same period the working expenses have been £10,986, against 
£11,231. The Corporation has at present a balance in hand of 
£1,181 with regard to the company’s lines, this sum remaining after 
paying depreciation, sinking fund, 


South Shields.—There has been issued to the members 
of the Corporation Tramways Committee a very lengthy report upon 
the tenders of the South Shields Tramway & Carriage Co., Ltd., and 
of Messrs. Rowcliffe & Co., of Manchester, for the leasing of the 
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borough tramways. The main terms, our correspondent gathers, 
are as appended.: The company base their tender on a 28 
years’ lease from the commencement of the electrical working, 
the routes beirg ‘slightly shorter than those for which the 
Corporation have gained power. The lease is to be terminable 
at the expiration of 14 years,{and of each seven years there- 
after, the Corporation to purchase the balance of the lease as a going 
concern. The company would hand the tramways over at the end 
of 28 years in working order, and they would then come to the 
Corporation free of cost. The company propose to pay the Corpora- 
tion at the following rates for electrical energy :—First 200,000 units, 
15d. per unit; next 50,000, 1°4d.; with a reduction of »}; of a penny 
for each succeeding 50,000 units, until 400,000 units is reached, when 
the price per unit will be 1d. The company agree to pay interest 
and sinking fund at the rate of 5? per cent. per annum on £20,000 
for street improvements, liability on existing trams, and cost 
of the Tramways Bill. In regard to the new and recon- 
structed tramways, the company propose that the work shall 
be carried out by the Corporation at a cost not exceeding, for 
permanent way and electrical equipment £90,800, for reconstructing 
the car sheds £5,100, and for the cable system £4,500; the com- 
pany to pay interestand redemption at the rate of 5? per cent. 
on the actual cost of the works. Alternatively the company are 
prepared to carry out the whole of the works at their own 
expense. The company offer, after paying 5? per cent. as interest 
and sinking fund on the money provided by the Corporation, and 
allowing the same percentage on capital found by themselves, to 
pay the Corporation 45 per cent. of the remaining divisible 
profits from the tramways within the borough. As to Messrs. 

Rowcliffe & Co.’s tender, it is not nearly so exhaustive as the 
The question of street improvements is left over for 
later discussion. The firm state they are prepared to include 

the repayment of outstanding capital if required. The firm 

prefer to construct the work themselves, with the exception of 
the feeder cables from the generating station. The charge offered 

for electrical energy is for all units up to 500,000 14d. per unit, 

and for all above 1d. per unit. They suggest the lease to be for 

42, years, with the option to the Corporation to terminate at the 

end of 7, 14, 21, 28, and 35 years respectively, the terms of the 

option to be the repayment of the capital of the company with the 

addition of the following premiums :—35 percent., 15 per cent., 10 

per cent., and 5 per cent., at the end of each term respectively. 

The rent to be paid is to be sucha sum as will be sufficient to pay 

off during the full term of the lease the capital outlay. Both 

tenders contain much detail, of course, as to fares, service, &c., and 

questions of renewals, but the above gives a generally fair idea of 

the points of the two offers respectively. 


Spain.—A scheme is under consideration to construct an 
electric tramway on the Lartigue single-rail system between 
Logrono and Ezcaray. 


Wakefield.—The Wakefield and District Light Tram- 
ways Co. is anxious to obtain running powers into Leeds, and the 
Leeds Tramways Committee last week decided to await a report 
with regard to the details of the proposed echeme before acting in 
the matter. 


Walsall and Wolverhampton.—A local correspondent 
writes :—“ Now that the various towns in the Black Country are 
intersected with a tramway system, the railway companies are 
beginniag to feel that they are losing a great deal of passenger trafic. 
It is said that, as a result of this, the authorities at Euston have now 
under consideration the reduction of fares between Walsall and 
Wolverhampton and intermediate stations, and it is anticipated that, 
in a few days, an important announcement in this direction will be 
made to the public. At present passengers can ride by tram between 
the two towns for 54d., and there is a probability that this amount 
will be reduced by 1d., as a requisition has been sent to the British 
Electric Traction Co. to reduce their fares for certain stages on the 
route. If the alterations in tram fares are carried out, then it will 
mean that the fare for the through journey from Wolverhampton to 
Walsall will be 44d., or 24d. less than is now charged by the 
Midland and the North-Western Railway Cos. It is obvious, there- 
fore, that these cheap tram fares must, in time, compel the railway 
companies to reduce their passenger rates.” 

Wednesbury,—The B. of T. hes renewed the license to 
use steam power on the tramways applied for by the South Stafford- 
shire Tramways (Lessee) Co. fora further period of six months from 
April 24th. 
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TELEGRAPH AND TELEPHONE NOTES. 


Belgium.—The Bell Telephone Manufacturing Oo., of 
Antwerp, reports a profit of £9,440 for the last financial year. 


Cable Staff on Short Rations. — According to the 
Electrical World, the Commercial Pacific cable staff at Midway 
Island, in the Pacific Ocean, ran short of food recently owing to 
the inability of the United States transport Buford to land 2 tons 
of stores on account of the rough sea. The stores were carried to 
Manila and were sent to Midway Island by another boat. 


full Telephones.—The Corporation Telephone Com- 
mittee has decided to extend the municipal telephone system to 
Hessle, Cottingham, and Beverley. 


Telegraphic Interruptions and Repairs :— 
Casiys, INTERRUPTED, REPAIRED, 


Dominica-Martinique oo ee oe ee oe May 5, 1902 ee oe 
Bt. Lnola-Martinique .- 6. 22s May7,1903 °.S: 

ni -Demerara No, oe ee oe eo» Aug, ee oe 
Cayenne-Pinheiro ee ee se ee oe Te, 1908 








Anjer-Kalianda .. ee ee ee Aug. 2, 1902 ee 
Reissa-Issa (Yemen)-Camaran ee e- Oct, 22,1902 .. oe 
Tarifa-Tangier .. ae ee ee ae Jan. 18, 1904 
Closed { Nagasaki-Vladivostock .. ee ee Feb, 15, 1904 
Port Arthur-Chefu .. oe oo Feb. 18, 1304 < 
Foochow-Formosa = da “« -. Feb. 11,1904 .. eo 
Dakar-Conakry .. . April 11, 1904 .. May 2, 1904 
LANDLINES, 
Seoul-Masampo .. ee oe oe e+ Feb. 13, 1904 
Seoul-Gensan ee ee ea Feb. 18, 1904 
Anju-Ping-Yang.. ee eo ee -- Feb. 25,1904 .. “< 
Ninguta-Vladivostock .. ° aS -» March 2, 1904 .. PP 
Moulmein-Bangkok .. oe -. May 3, 1904 43 
CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—May 14th. Coal bunkers, and coal and ash 
conveyor. See “ Official Notices” April 29th. 

Abergavenny.—May 24th. Electric lighting of Mon- 
mouthshire Asylum. See “ Official Notices” April 22nd. 

Ayr.—May 20th. Boiler, buildings, engines, dynamogr, 
switchboard, wiring, mains, &c., for the District Lunacy Board. 
See “ Official Notices ” April 22nd. 

Birkenhead.— May 14th. Feeder and distributing 
mains. See “ Official Notices” April 29th. 

Brighouse. — May 19th. Cables. 
Notices ” to-day. 

Bristol.—May 16th. One 750-Kw. to 1,000-Kw. single- 
phase turbo-alternator. See “ Official Notices” April 29th. 

Canterbury.—May 14th. 1,800 yds. of cable. 
“ Official Notices ” April 29th. 

Canterbury.—June 1st. 
dynamo, switchboard and economiser. 
April 29th. 

Chili—June 28th. Electric lighting of the city of 
—_ Arenas (Straits of Magellan). See this column for February 

Clyde.—May 23rd. Electric wharf cranes for the Clyde 
Navigation. See “Official Notices” April 22nd. 

Dublin—May 9th. Steam three-phase ‘extra high- 
pressure set (1,000 to 1,500-Kw.), piping and switchboard. Sce 
“ Official Notices ” April 15th. 

France.—May 11th. The French Post and Telegraph 
Authorities are inviting tenders until the 11th inst. for the supply 
of two large telephone switchboards. Particulars may be obtained 


from, and tenders are to be sent to, Le Sous-Secretariat d’Etat des 
Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


See ‘“ Official 
See 


Boiler, piping, 300-kw. steam 
See “ Official Notices ” 


Four sets of 800-Kw. dynamo 
See “Official Notices” 


Glasgow.—May 9th. 
panels for the Electricity Department. 
April 22nd. 


Glasgow.—May 23rd. Main cables and electricity 
meters. See “Official Notices” April 29th. 


Hackney.—May 26th. Electricity supply mains. 
“ Official Notices ” April 22nd. 


Hammersmith.—May 18th. Two 1,500-Kw. steam 
turbines or low-speed engine generating sets, with condensers; 
boilers and superheaters, See “Official Notices” April 15th. 

Handsworth.—May 25th. Lighting feeders, mains and 
roadwork for the U.D.C. See “ Official Notices ” to-day. 


Holland.—May 31st. Tenders are being invited until 
May 31st by the Municipal Authorities of Utrecht for the supply 
and laying of the armoured mains in connection with the municipal 
central electric lighting station. 


Hornsey.—May 10th. Condensers, water cooler, piping, 
water softener, and switchboards. See “‘ Official Notices” to-day. 


See 


Ilkeston.—May 7th. Advertising on the electric cars, 
See “ Official Notices” April 22nd. 
Kilmarnock.—May 17th. 
“ Official Notices” April 15th. 
Kilmarnock.—May 28th. Overhead equipment, rolling 
stock, station wiring, &c. See “ Official Notices” to-day. 
L.C.C.—May 17th. Extra high-pressure three-phase 
board, low-pressure combined direct and three-phase ditto, sub- 


station and transformer boards for Greenwich power station. See 
our “ Official Notices ” April 15th for particulars. 


Permanent way work. See 
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L.C.C.—May 17th. Ten water-tube boilers with super- 
heaters. See “ Official Notices” April 29th. 


Manchester, — May 25th. Twenty movable electric 
cranes, for the Ship Canal new dock works. See “ Official Notices” 
April 29th. 


Melbourne.—May 13th. One 750-xKw. direct-current 
steam dynamo. See “ Official Notices ” March 18th. 

Mexborough. — May 21st. Two 100-Kw. steam 
dynamos. See “ Official Notices” to-day. 


Natal.—May 9th. Electric telpherage system for 
Bonded Warehouse. See “ Official Notices” March 18th. 


Neath.—May 16th. Electric light mains, feeder pillars, 
and switchboards. See “ Official Notices ” April 29th. 


Partick.—May 24th. Boiler, economiser, pump, con- 
denser, &c. See “ Official Notices” to-day. 


Pietermaritzburg.—May 16th. Six electric tramcars. 
Bee “ Official Notices ” to-day. 


Poplar.— May 7th. Cables and battery. See “ Official 
Notices” April 22nd. 


Royton and Crompton.—May 28th. (Overhead equip- 
ment and cables. See ‘Official Notices” to-day. 


Southampton.—May 11th. Arc lamps, motors and 
service cable. See “ Official Notices” April 29th. 


Spain.—June 15th. Tenders are being invited until 
June 5th by the Spanish Ministry of Posts and Telegraphs for the 
maintenance and working during a period of 5 years of the existing 
submarine telegrapk cables between (1) Cadiz and Teneriffe of the 
Canaries; (2) between Barcelona and Mallorca; (3) between Ceuta 
and Tangiers; (4) between Chafarinas and Nemours, and for the 
repair of the cable } etween Tarifa and Tangiers. 

Spain.—June 20th. The Spanish Ministry of Public 
Works is inviting tenders until June 20th for the concession for the 
construction and working of an electric tramway between Ubeda 
and La Yedra (province of Jaen.) Particulars may be obtained from, 
and tenders are to be sent to, La Direccion de Obras Publicas, 
Madrid. 

Stoke-upon-Trent.—May 13th. Meters, demand indi- 
cators, and house ecervice cut-ouls. See “Official Notices” April 
29th. 

Stretford—May 18th. 400-kw. steam-driven gene- 
rator. See “ Official Notices” to-day. 

Wallasey.—May 7th. Condensing plant. See “ Official 
Notices ” April 15tb. 

Walthamstow.—May 20th. Tramcars. See “ Official 
Notices” April 29th. 

Whitby.—May 12th. Condenser and piping. See 
** Official Notices ” to-day. 


OLOSED. 


Belgium.—The Allgemeine Electricitits Gesellschaft, of 
Berlin, submitted the lowest tender (£6,151) for the supply and 
erection of the overhead line and feeders for the electric tramway, 
Maghin—Febinne—Quillemins in Liége. 


Birmingham, — The Birmingham, Tame and Rea 
District Drainage Board has accepted the tender of the British 
Thomson-Houston Co, Ltd., for an electric installation in connec- 
tion with the electrical transmission scheme, at £7,977, and that of 
Mesers. W. Lea & Son, for the erection of boiler house and power 
station, at £3,968. 

Bolton.—The Corporation Electricity Committee has 


accepted the tender of the British Insulated Wire Co. for the supply 
of cables, and that of Mr, R. W. Kenyon, for casings, &c. 


Coventry, — The T.C. has accepted the following 

tenders :— , 
Siemens Bros., Ltd., 600-xw. alternator. 
J. & H. McLaren, triple-expansion steam engine. 

Fulham,—The B.C. has ordered a 750-xw. Curtis 
turbine set from the B,T.H. Co. to be delivered and erected complete 
on temporary foundations by October next. This set is required for 
next winter's supply. 


Gloucester.—The T.C. has accepted the following 
tenders : — 
Messrs. 8. Rawlinson & Sons, Blackburn, tramway tower wagon, £65 6s. 6d. 
Messrs. J. Byard & Sons, hot water apparatus (car dep(t), £68 15s. 
Messrs, Holloway, Son « Co., 86 pairs of rubber gloves, 4s. 9d, per pair, 
Grimsby.—The contract for the installation of upwards 
of 530 lamps in the Alderman Dobson Sehools, Grimsby, has been 
awarded to the District Electric Co., Wolverhampton. 


Hammersmith.—The B.C. has received the following 
tenders for carrying out extensions to the feed water reserve 
tank :— 


James Bartle & Co., 2364, Lancaster Road (accepted).. £125 16 
Aiton & Co. oe és ~ ae o6 oe -» 123819 
Gwynnes’, Ltd. .. a ee oe an oe + 190 0 








Ipswich.—The T.C. has accepted the tender of Messrs. 
Johnson & Phillips, Ltd., for the supply of 5,000 yds. of lighting 
main, and 200 yds. of cable for services, at £896 5s. 


Lancaster.—The T.C. has accepted the tender of Messrs, 
Robert W. Blackwell & Co., Ltd., for the construction and equip- 
ment of the tramway to the Castle Station and the doubling of the 
South Road track, at £10,189 13s, 5d. 


Lincoln.—The City Council on Tuesday accepted the 
tender of Messrs. Bruce Peebles & Co. for an engine and dynamo. 


London.—The London County Council received 17 
tenders for the erection of the superstructure of the first portion of 
the power station at Greenwich. The lowest—that of H. Lovatt, 
Ltd., of London and Wolverhampton, amounting to £52,970—has 
been recommended for acceptance. 


London,—The Metropolitan Asylums Board received the 
following tenders for wiring the Eastern Hospital and Ambulance 
station for electric lighting purposes :— 


Bergtheil & Young.. - (accepted) £3,878 15 6 
Eastlake’s, Ltd. .. 645 


a ae eo ee ee 8 00 
Edmundson’s Electricity Corporation, Ltd. *. 4450 0 0 
Buchanan & Curwen ws a a oe -» 5,088 O 0 
Wenham & Waters, Ltd... is oe ~ -. 6,192 0 0 


AsV. Guking® Cos ts 0s. ss ser we OFDM OO 
It was reported that the engineer-in-chief's revised estimate was 
£3,500. 5 


Keighley.—The T.C. has accepted the tender of Mr. 
J. W. Laycock, of Keighley, for the supply of tie-bars, bolts, nuts 
and washers, for the tramways, at £648 18s. 6d. 


Kilmarnock.—Messrs. Aiton & Co., of Willesden, have 
received the order for the whole of the pipework, including feed 
pumps, etonomiser, condenser and other auxiliary plant for the 
electricity works. 

Partick, — The Electricity Committee has accepted 
Messrs. Bruce Peebles’s offer for the supply of a 500-kw. Peebles 
traction set, and for extensions of the main switchboard. 


Poplar.—The B.C. has accepted the tender of Messrs. 
Alfred Williams & Co., at £509, fer supplying and fixing an electric 
motor, shunt-wound, for 400 to 500 volts, to give 25-n Pp. at 575 
revolutions per minute, complete with rheostat, switch and fuses, 
together with well engine and pump. 


Portsmouth Dockyard.—The Admiralty have placed 
an order with Messrs. Dick, Kerr & Co for the following plant :— 
Five 600-kw. steam dynamos; one 300-Kw. set; six motor- 
generator sets, and two balancer sets, main switchboard, switchgear 
and auxiliary plant. 


Reading.—The Corporation Las placed a further order 
with Messrs. Dick, Kerr & Co., Ltd., for five double-deck bogie 
cars and one watering car. 


Shoreditch.—The B.C. has accepted tenders from the 
following firms for the supply of electric cables and sundries during 
the year :— 

Johnson & Phillips. 

Dewhurst’s Engineering Co., Ltd. 
Richard Wood & Co, 

Sloan Electrical Co., Ltd. 

Stoke-on-Trent.—The T.C. has accepted the offer of the 
General Electric Co. for the supply of motors on the deferred pay- 
ment system. 


Winchester,— Messrs. Manlove, Alliott & Co., Ltd., of 
Nottingham, have just received a contract from this Corporation for 
the erection of a combined refuse destructor and power plant, to be 
used in conjunction with the sewage pumping machinery, which is 
being considerably extended. The new destructor installation re- 
places one already in existence, part of which was built by other 
—— and it will be erected near to important colleges and resi- 

ences, 








FORTHCOMING EVENTS. 


Friday, May 6th.—At8 p.m. South-Western Polytechnic, Manresa Road, S.W. 
Distribution of prizes and certificates to the students by Earl 
Cadogan, K.G. [The conversazione will be held the following 
night, Saturday, from 7 to 10 p.m.] 
At8p.m. Tramways and Light Railways Association, at the Society of 
Arts. Topical discussion on ‘* Running Powers,” introduced by Mr. 
Thos. W. How, F'.G.S. (Member of Council).. 
At8p.m. Physical Society. (Change of date from 18th inst.) ‘ Some 
Instruments for the Measurement of Large and Small Alternating 
Currents,’’ by Mr. W. Duddell. 
Monday, May 9th.—Institution of Mechanical Engineers (Graduates). ‘A 
Method of Locomotive Valve Setting,” by Mr, G. C. Schultz, 
At8p.m. Faraday Society. “The Electrolytic Oxidation of Anthra- 
cine,” by Messrs, A. Fontana and F’, M, Perkin, 
Tuesday, May 10th.—At& p.m, Institution of Electrical Engineers (Glasgow). 
Annual general meeting. 
Wednesday, May 11th.—At 7.80 p.m. Institution of Blectrical Engineers (Bir- 
mingham). Annual general meeting. 
Association of Engineers-in-Charge. Annual general meeting. 
Thursday, May 12th. At8p.m. Institution of Electrical Engineers, Meet- 
ing at the Society of Arts. ‘The Steam Turbine as applied to Elec- 
trical Engineering,” by Messrs. Parsons, Stoney & Mertin (provided 
discussion on Messrs. Merz & McLellan’s paper is concluded), 
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NOTES. 


The “Electrical Review” Directory.—The edition of 
this directory for the current year is now issued. It forms, as usual, 
a handy index to the contents of the Exzcrrican Review during 
the year 1903, together with a selection of illustrated abstracts of 
the principal articles which appeared during that period. It may also 
be considered fairly complete as a directory of the chief electrical 
engineering and allied firms, for it has an alphabetical list showing 
the names, telegraphic addresses and telephone numbers of firms 
whose advertisements have been appearing in the ELEorricaL 
Revinw. A feature, which we venture to believe will be of interest to 
many of our friends, is the progress curve showing the remarkable 
rise which has taken place in the cash salesof this journal between the 
years 1882 (when the REviEw became a weekly journal) and the end of 
1903. We may add that, in accordance with our usual custom, a copy of 
this publication will be forwarded, in due course, to every adver- 
tiser whose name appears therein, and if any others feel any special 
interest in the matter, their application, addressed to the pro- 
prietors, will be duly considered. 


McMillan Memorial Faund,—We understand that the 
amount received for this fund up to May 3rd was £1,482 10s. 5d., 
made up as follows:— 


Members Pe oe oe oe oe ee ox eee 3 
Associate Members oe ee ee ee ee 23113 6 
Associates .. oe ne ee ee ee ee 231 410 
Students ie “se “ir ee ee ee ix 4910 8 
Foreign members .. aa dia ap ee a 1817 0 
Subscriptions from non-members ae oa oe 1144 8 6 

£1,482 10 5 


The Dynamicables.x—We understand that a movement 
has recently been set on foot for resuscitating the old Dynamic- 
ables, after a period of 15 years’ suspended animation. About 
30 members were present at an anniversary dinner held on April 
20th, and the-second dinner is to be held on June 1st at Simpson's 
Restaurant. 


Lincoln and the G.B. Tramway System.—<At a 
meeting of the Lincoln City Council on Tuesday, the Electricity 
Works Committee recommended the adoption of the ‘ G.B.” system 
for the electrification of the tramway in High Street. Councillor 
CO. Pratt moved the confirmation of the Committee’s report, and 
said the plans had been prepared, and were ready to submit to the 
Local Government Board for its approval of the “@G.B.” system. 
‘The Manchester firm had been careful in its investigations, and 
Messrs. W. Griffiths, Ltd., had stated that they were prepared to 
indemnify the Council for any loss it might sustain from the 
adoption of the system. One of the chief terms of the guarantee 
was that the Council should withhold all payments in respect of 
electrical equipment until 15 months after running the system, and 
a three months’ probationary period. If it was found not to satisfy 
the Council on all the heads of the guarantee, then the Committee 
would have a sufficient sum of money to adopt the overhead system, 
or any system, the Committee might choose. The report was 
adopted. 


South African Notes.—Oranye River Colony.—Messrs, 
Stucke & Harrison, of Bloemfontein, intimate that contractors who 
wish to tender for the electrical installation of the New Brewery 
at Waaihock should communicate with them. 

At the Bloemfontein T.C. a recommendation was received from the 
Pablic Works Committee to advertise the fact that the Council is 
prepared to supply electric current during the day time for indus- 
trial purposer, and that applications for its use be invited. A report 
was read from the city engineer, in which it was suggested that a 
charge of 6d. per unit be made. After discussion, it was resolved 
to make a charge of 7d. per unit. 

Transvaal.—The death is announced, at Johannesburg, of Mr. 
Frederick de Beer, a well-known local lawyer, and one of the 
original holders of the Rand electric tramway contracts. 

In the recently published annual report of the Johannesburg 
Chamber of Commerce for the year ended February 29th, 1104, 
occurs the following item under the heading New Railway Works: 
‘* New electric craner, £13,000.” 

At the Congress of the South African Association for the Advance- 
ment of Science, Mr. L. Wilms, M.I.E E , M.S.A.A.E., read a paper 
on “Lightning Arresters for Electric Transmission Lines,” in the 
course of which he compared the lightning arresters for the protec- 
tion of electric power plants with those required for the protection 
of buildings, chimneyr, ships, &c., and pointed out the various 
secondary phenomena, such as inductive effects, redistribution of 
static electricity, silent charging of lines in advance of stormre, and 
how these secondary effects endangered the apparatus connected to 
long-distance overhead circuits. 

Cape Colony.—A Cape Town contemporary states that the Allge- 
meine Electricitiits Gesellschaft are taking considerable interest 
in = Cape Town Exhibition, and intend exhibiting on a large 
scale, 

In King William’s Town complaints have reached the T.C. as to 
the inadequate lighting by electricity of certain streets of the 
borough, The matter is to have attention. Meanwhile the King 
Electric Powér Co., Ltd., have applied for a lease of a piece of 
ground adjoining the power station at a nominal rent ‘‘in case of 
possible extension.” 

Natal.—The treasurer of the Durban T.C. intimates in his latest 
report that the debit balances at the Standard Bank include the 
items, ‘' Blectric traction account £42,622 2s, 8d, and ‘ Blec- 
tric lighting account £49,842 6s.” 








Erratum.—We learn that a mistake has occurred in our 
report of the discussion on Mr. C. A. Smith’s paper on “Energy 
Distribution to Sub-stations” on page 438 of our issue of March 
11th—for Mr. Bell (of the British Westinghouse Co.) read J/r. G. A. 
Chambers (British Westinghouse representative). 


The Are Works Football Club.—The Arc Works }oot- 
ball Club have this year been successful in obtaining the Essex 
Janior Cup. The replayed match between the Arc Works and 
Tilbury took place on the King’s Head Ground, Chelmsford, on 
Saturday, April 30th, the Arc Works won a well contested game by 
1 goal to nil. Sir Carne Rasch, M.P., President of the Essex Foot- 
ball Association, presented the Cup and medals to the competing 
teams. 


Royal Institution.—At the annual meeting held on 
May 2nd, the following gentlemen were unanimously elected as 
officers for the ensuing year :— 


President—The Duke of Northumberland; Treasurer—Sir James Crichton- 
Browne; Secretary—Sir William Crookes; Managers—Dr. Heury k. Armstrong, 
Sir William Abney, Mr. Shelford Bidwell, Sir Alexander Binnie, Mr. J.H 
Balfour Browne, K.C.; the Hon. Sir Henry Burton Buckley, Sir Thormas A. 
De la Rue, Bart.; Dr. J. A. Fleming, Sir Victor Horsley, Lord Kelvin, Dr, 
Ludwig Mond, Sir Owen Roberts, Sir Thomas Henry Sanderson, Sir Felix 
Semon, and Mr. W. H. Spottiswoode. Visitors--Dr. J. Mitchell Bruce, Mr. 
J. B. Broiin-Morison, Dr. k. Clowes, Dr. Mackenzie Davidson, Mr, W. ls. Gibbs, 
Mr. Francis Fox, Mr. C. E. Melchers, Mr. hk. Mond, Mr. J, Callander Ross, the 
Hon. Walter Rothschild, Mr. Maures Horner, Mr. A. A, Campbell Swinton, Mr. 
J.J. Vezey, Dr, G. Johnstone Stoney, and Mr. G. P, Willoughby. 


The B.A. Meeting.—This year’s meeting of the British 
Association for the Advancement of Science is to be held at Cam- 
bridge. The Prime Minister, Mr. A. J. Balfour, is President, and 
his address will be delivered on Wednesday, August 17th. The 
Engineering Section will be presided over bythe Hor.C. A. Parsons, 
F.R.S. The Mathematical and lhysical Science Section will be in 
charge of lrof. Horace Lamb, F'...8. It is expected that the Com- 
mittee on Terrestrial Magnetism and Atmospheric Electricity (a 
Section of the International Conference on Meteorolcgy) will meet 
at Cambridge, under the presidency of Sir A. W. Itucker, during the 
session of the Association. 


Institution of Electrical Engineers (Students’ Seec- 
tion).—The annual general meeting of this Section, for the election 
of Committee for the Session 1904-5, will be held at 92, Victoria 
Street, S.W., on Wednesday, May 18tb, at 7.30 p.m. Nominations 
for Committee representatives for extra collegiate students should 
be sent into the Students’ Hon. Sec. before May 11th. 


Dinner of the Students, Inst.C.E.—On Friday last 
the students of the Inst.C.E. held their twenty-ninth annual dinner 
at the Trocadero, the President of the Institution, Sir ‘WV. H. White, 
in the chair. There were present about 80 members and guests, 
including Dr. Tudsbery, secretary of the Institution; Prof. W. C. 
Unwin, Prof. J. Perry and Mr. J. Swinburne. Not the least plea- 
sant feature of the occasion was the amicable converse of the last 
two gentlemen, who sat side by side, irresistibly reminding one of 
the lion and the lamb—with the lamb still outside—and doubtless 
discussed anything but entropy. 

After the loyal toasts, Mr. H. W. Fitzsimons proposed “The 
Institution, the Secretaries of the Institution, and our Guests,” and, 
referring to the London University degree in Engineering, the first 
examination for which was held last October, urged that the papers 
set for “external ’ and “ internal ” students should be identical, or, if 
not so, the syllabuses should be different, more practical questions 
being given to the former. In reply, the chairman pointed out the 
salutary effect of examinations in stimulating and directing one’s 
studies. Paying a tribute to Dr. Tudsbery, he spoke feelingly of 
the arduous tasks laid upon him as President by that genial task- 
master, 

“The Students” were toasted by Prof. W. C. Unwin, who 
remarked that last year 300 new members had joined the students’ 
clase, which now comprised one-seventh of the whole membership, 
and 3,000 past and present students were still borne on the books 
of the Institution in one capacity or another. The printing of 
students’ papers, recently begun, was largely due to the President. 

‘here were at present about 1,200 students of engineering attend- 
ing the London technical colleger, and the principle put forward 
by Arnold, that an educational barrier should be placed between 
every man and his intended vocation, was receiving general recog- 
nition. Oxford alone of British Universities had no engineering 
degree. The London University authorities hoped that many of 
their “external” studeats would come from engineering colleges 
in other centres, and were compelled by statute to set different 
papers for ‘‘internal” and “external” students, while making the 
degree equal for both classes. 

Prof. Unwin considered that the pupilage system of commencing 
an engineering career no longer suited the conditions obtaining, but 
there was at present no intermediate step between college and prac- 
tical appointments. In Germany, students had to pass one year 
in works after leaving school, as an essential preliminary to entering 
a high schoo), and 500 firms had provided 2,000 posts annually for 
this purpose, in addition to the vacancies in the State Railway 
workshops. It was most earnestly to be hoped that our own manu- 
facturing firms would do something of this kind to furnish the 
much-needed intermediate step. 

Mr. H. E. Steinberg, hon. secretary, replied in suitable terms, 
expressing the debt of gratitude owed by the students to the older 
members of the profession for their practical interest and sympathy. 

The musical programme was provided by Farban’s Viennese 
Band, and after dinner ‘The Follies” also contributed to the gaiety 
of the assembly, 
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Appointments Vacant.—Two shift engineers (35s.) for 
Preston Tramways Departmens; foreman (mechanical section) for 
the Ipswich Electric Supply and Tramways Departments (£140) ; 
an electrician (£150) for the Middlesex Education Committee. 


The Institution of Civil Engineers.— At the annual 
general meeting, held on 26th ulft., Sir William H. White, K.C.B., 
President, in the chair, the result of the ballot for the election of 
Council for the sessional year 1904-1905 was declared as follows :— 
President, Sir Guilford Molesworth, K.C.I.E. ; Vice-presidents, Mr. 
F. W. Webb, Sir Alexander Birnie, Dr. Alex. B. W. Kennedy, 
F.B.S.; Mr. W. R. Galbraith. Other members of Council—Mr. 
C. N. Bell (Wellington, N Z.), Mr. C. A. Ereretor, Mr. R. Elliott- 
C»oper, Colonel R. E. B. Crompton, C.B.; Mr. W. J. Cudworth 
(York), Mr. G. F. Deacon, LL D.; Dr. F. Elgar, F.R.S.; Mr. R. A. 
Hadfield (Sheffield), Mr. G. H. Hill, Mr. C. W. Hodson (Bombey), 
Mr. J.C. Inglie, Mr G. R. Jebb (Birmingham), Mr. TC. Keefer 
(Ottawa), Mr. A. G. Lyster (Liverpool), Mr. J. A. McDonald 
(Derby), Mr. W. Matthews, C.M.G.; Sir Charles Metcalfe, Bart. 
(Cape Town), the Hon. C. A. Parsons, F R.S. (Wylam-on-'l'yne), 
Mr. A. Ross, Mr. W. Shelford, C.M.G.; Mr. Alexander Siemens, 
Mr. John Strain (Glasgow), Sir John I. Thornycroft, LL.D., F.B.S. ; 
Prof. W. C. Unwin, B.Sc., F.R.8.; Sir Leader Williams (Man- 
chester), Mr. A. F. Yarrow. 

Tramways and Light Railways Association.—The 
meeting called for Friday, 6th inst., at the Society of Arts, when a 
topical discussion on “ Running Powers” was to have been intro- 
duced by Mr. Thos. W. How, F.G.S., has been postponed to a later 
date. 








OUR PERSONAL COLUMN. 


Central Station Engineers.—On Saturday, the 30th 
ult., Mr. H. Wacker, station engineer of Plumstead Electricity 
Works, was presented with a handsome silver stop watch, suitably 
engraved, by the staff and men of the Woolwich Borough Electricity 
Department. He is leaving to take up an appointment as chief 
engineer at Bridgewater, bearing with him the good wishes of all 
his old Woolwich friends. 

The Gloucester T.C. has appointed Mr. W. LLEwreLyn THomas, 
employed by Messrs. Willans & Robinson as additional charge 
engineer at the electricity works. 

‘the staff of the Wigan Corporation Electric Light and Tram- 
ways held a smoking concert last week. The Sccial Club of the 
department was to have been formally opened the same night, but 
owing to the absence of Councillor R. Jounson, chairman of the 
Electric Light and Tramways Committee, the ceremony was post- 
poned. Mr. SLEVIN, the engineer and manager, was present. 

The increase of salary from £1,250 to £1,500, to Mr. Corson, 
electrical engineer at Leicester, recommended by the Committee, 
was ratified by the T.C. on April 26th by the casting vote of the 
Mayor. 

Mr. M. B. Henry, late assistant electrical engineer at Nelson, 
who has been appointed electrical engineer at Radcliffe, has 
been presented by the Nelson electrical and tramways staff with a 
silver tea and coffee service. 

The Electricity Committee of Burnley T.C. has recommended 
that the salary of Mr. R. Birxert, electrical engineer, shall be 
increased from £400 to £450 per annum. 

Mr. J. W. Hamm has resigned the post of assistant electrical 
engineer at Wigan, he having been appointed chief assistant elec- 
trical engineer at York. 

Mr. Ernest D. Lonc, electrical engineer at Grays, was married 
on April z7th to Miss Kdith Worboys, youngest daughter of the 
late Mr. T. Worboys, of Grays. 

Mr. Harry A. Harpina, draughteman to the Metropolitan 
Borough of Bermondsey electricity 2nd destructor department, who 
has been appointed as chief assistant electrical engineer to the 
Leatherhead Electricity Supply Co., was accorded a hearty send-off 
by the staff of the department, and was presented with a case 
of pipes and a fountain pen asa token of esteem. Mr. Harding 
previous to taking up his appointment in Bermondsey was with the 
Weston-super-Mare electricity department, and the Brush Elec- 
trical Engineering Co. He also served with the Electrical 
Engineers in South Africa. 


Electric Tramway Officials.—Ins; ector Evans, of the 
Halifax Corporation Tramways, who recently accepted an appoint- 
ment under the Leicester Corporation, has withdrawn from the 
latter, and has been promoted by the Halifax T.C. to the post of 
traffic superintendent, at an annual salary of £150. 

Mz. MELVILLE WALTON, late an assistant in the Wolverhampton 
Corporation Tramways Department, has obtained an appointment as 
assistant electrical engineer with the Bengal-Nagpur Railway Co., 
and on Wednesday midnight of last week 50 of the employés met 
at the car depét to bid Mr. Walton farewell, and to ask his accept- 
ance of an afternoon tea service as a token of their esteem. The 
presentation was made by Mr. Shawfield, borough electrical and 
tramways engineer, in an appreciative speech. 


General.—Mr. Ceci E. LvGarp, who has for several 
years been chief of the electrical department cf Messrs. Ashmore, 
Benson, Pease & Co., Ltd., Stockton-on-Tees, has now entered into 
practice as a consulting electrical engineer at Field’s Buildings, 
Middlesbrough. 

Mr, SamvEt Insuxy, president of the Chicago Edison Co., is in 
England with his family for a few weeks’ holiday. 








Mr. W. RurHerrorD, of Messrs. Dick, Kerr & Co., is at present 
paying a visit to Canada and the States. 

Colonel J. J. Metxok has resigned the chairmanship of the 
Metropolitan Railway Co. Sir Capitan McLaren has been 
appointed chairman in his stead. Col. Mellor will continue to hold 
a seat on the board; he took up the chairmanship in 1901, and 
is now 74 years of age. His successor is 20 years younger. 

Mr. H. A. Wirtey, of the firm of Willey & Co., lighting engi- 
neers, has borne the cost of installing the electric light at Exeter 
Cathedral, and has provided an electric motor for the organ. 

Mr. C. Stone who has for nearly 10 years been with the Private 
Wire & Telephone Installation Co., has transferred his services, as 
engineer, to the Electrical Engineering & Maintenance Co., of 5, 
Eastcheap, E.C. Mr. Stone’s connection with the electrical world 
dates from the early seventies, and he has been responsible for the 
carrying out of some very large telephone, fire alarm and recording 
clock installations. 

Mr. Wa. Briaas is severing his connection with the electrical 
department of the Fairfield Shipyard, of which he has been chief 
for the past few years. The workmen in the department, on 
Tuesday last week, presented him with a silver tea and coffee 
service, 

Mr. J. A. Smeaton asks us to state that he has resigned his position 
with Mr. Arthur Koppel and joined the staff of Messrs. Richardsons, 
Westgarth & Co., Ltd., Hartlepool, Middlesbro’ and Sunderland, as 
manager of their London office. Messrs. Richardsons, Westgarth 
and Co. are opening new offices at 9, Gracechurch Street, and they 
will be fully represented for marine and electrical engineering, tur- 
bines, turbo-generators, gas engines, blast furnace blowing engines, 
cooling towers, condensing plants, feed heaters, and other numerous 
specialities as manufactured by the three works. 








NEW COMPANY REGISTERED. 


Charlton Syndicate, Ltd. (80,819).~— This company was 
registered on April 30th, with a capital of £5,000 in 4,990 “*A” shares of £1 each 
and 10 **B” and 190 ‘“*C” shares of 1s. each, to adopt certain agreements for 
the acquisition of the business of electrical engineers now carried on as 
“Johnson and Phillips,” at Victoria Road, Charlton, Kent, and to carry 
on the business of electrical, telegraph, telephone, and general engi- 
neers and merchants, cable makers and contractors, company prc- 
moters, financiers, &e. The first subscribers (each with one “A” 
share) are:—A. Govey, 12, Manor Road, Stoke Newington, N., accountant ; 
H. R. Ireland, 1, Stanley Road, South Woodford, book-keeper; J. G. Brothe- 
ridge, 84, Steedman Street, S.E., accountant; H.A. Nutland, 5, Cathles Road, 
Balham, 8.W., clerk; A. Dudley, Sutton Common Road, Sutton, Surrey, 
clerk; J. M. Young, 28, Cressy Road, Hampstead, clerk; and J. S. Dare, 12, 
Hillfield Gardens, Muswell Hill, N., secretary. No initial public issue, The 
number of directors is notto be less than two nor more than five ; the subscribers 
are to appoint the first; remuneration, 12 per cent. of the profits. 








CITY NOTES. 


Caleutta Electric Supply Corporation. 


TuE report for 1903 to be presented at the meeting to-day states 
that the number of units of electrical energy sold during the year 
was 2,044,681, compared with 1,552,775 for the preceding year. 
The gross revenue from all sources amounted to £47,139, compared 
with £35124. Working costs were £25,552, compared with £21,990, 
The net result of the year’s operations, after making provision for 
future maintenance and repairs, is a profit of £21,587, compared 
with £13,133 in the preceding year. Exchange is calculated at 
1s. 4d. per rupee. Capital expenditure during the year has been 
again large, the total outlay being £87,116, the principal items of 
which are £4,730 on freehold land and buildings, £13,308 on 
machinery and tools, £55,850 on mains, £5,550 on meters, and 
£6,611 on ‘electrical instruments, switchboards, &c. The total 
capital expenditure to December 31st last amounted to £382,770. 
The directors have set aside £8,500 for the renewals fund account 
(an increase of £1,500). Of this, £2,574 has been expended, leaving 
a balance of £5,925 to be added to the £9,352 brought forward from 
last year. The reserve fund account remains at £35,000. To the 
net profit of £21,587 there has to be added £1,077 brought forward 
from the preceding year, making an available balance, after deduct- 
ing the interim dividend paid in November, 1903, interest on 
loans and income-tax, of £13,932. The directors recommend a final 
dividend for the half-year at the rate of 8 per cent. per annum, 
making, with the interim dividend, 7 per cent. for the year, and 
that the balance, £2,482, be carried forward. In order to meet 
capital expenditure, the directors bad to resort to a temporary loan 
from their bankers, which at December 31st last stood at £40,500. 
This loan has been already greatly reduced, and will be paid off out 
of the issue of 20,000 additional shares made in January last. 





Craigpark Electric Cable Co. 


THE accounts covering the period from January 1st, 1903, to March 
31st, 1904, show a net profit of £4,433 98. 5d., which, with the balance 
of £582 5s. 10d. brought forward from last account, makes 
the sum of £4,965 15s. 3d., outof this sum dividend has already 
been paid to the preference and ordinary shareholders of the old 


- company at the ‘rate of 6 per cent. per annum for the period from 


January 1st to May 31st, 1903, amounting to £750, and interim 
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dividend for period ending September 30th, 1903, amounting to 
£559 9s. has also been paid to the preference shareholders. The 
directors now recommend the following! appropriations :—One-third 
of preliminary expenses, £651 16s. 5d.; dividend’ on £37,500 6 per 
cent. preference shares, for half-year ending March 31st, £1,081 
8s. 10d.; dividend on ordinary shares of 5 per cent. for period of 
10 months since the formation of the company, £1,446 4s. 9d.; 
balance carried forward, £476 16s. 3d. The reconstruction referred 
to in the last report has been carried through, the public issue of 
shares being over applied for. Business during the period under 
review has been satisfactory, although the company suffered from 
the dislucation inseparable from the removal to their new works. 
The directors are pleased to be able to report, however, that the 
works are now in complete operation, and that the prospect for the 
current year is satisfactory. The only point upon which a qualify- 
ing remark might be made was with regard to the golf ball trade, 
formerly a large factor in the company’s business. At present this 
department was practically idle, pending legal difficulties ; but the 
directors were satisfied they had acted for the shareholders’ interest 
in refraining meantime from carrying on this branch of the business. 
They were glad to be able to report that other departments were 
making up for this loss. 





Blackheath and (:reenwich District Electric 
Light Co. 


A MEETING of the debenture-stock holders was held last Friday to 
consider a resolution effecting certain modifications in the rights of 
the holders, as mentioned at the recent meeting of the company 
which was reported in our issue of March 4th. One of 
the directors made a brief explanation respecting the altered 
position of the company, which had rendered advisable the 
suggested modifications, and said that they thought that the follow- 
ing terms would be both equitable to the company and likely to 
induce the debenture holders to convert—namely, to give to the 
debenture-holders the right to convert their debenture stock 
immediately into 7 per cent. preference shares at par; or, 
in the alternative, to take for every £100 of their present 
debenture stock £125 of a new 4% per cent. first mortgage 
debenture istock, the amount of which should be limited to 
the amount of share capital for the time being subscribed. The 
chairman (Mr. H. R. Beeton), one of the trustees, spoke upon 
the proposal for a time, while efforts were made to form a quorum, 
but these efforts failing to secure the attendance of 10 stock- 
holders, the meeting stood automatically adjourned until to-day, 
and under the terms of the agreement if a quorum is not present 
to-day, such holders as are present will have power to approve the 
scheme. The holders who were in attendance unanimously 
signified their approval of the modification proposals as outlined 
above. 


Brush Electrical Engineering Co. 


THE directors’ report, to be presented at the annual general 
meeting to be held at Salisbury House, Finsbury Circus, E.C., on 
Tuesday, May 10th, reads as follows :— 

“The profit and loss account for the year 1903 shows a gross 
profit of £72,663. General charges, maintenance, interest on 
debenture stock, and £6,500 carried to depreciation reserve fund, 
absorb £44,606, leaving a balance of net profit of £28,057, which 
the directors recommend be appropriated as follows :— 


To dividend at the rate of 6 per cent. per annum on preference 


shares for the year ended December 31st, 1903 ‘ - £18,000 0 0 
‘To general reserve fund.. os ee ee ee « oe 7,000 0 0 
To balance carried forward .. ee eo ro ee ee 8,057 1L 5 

£28,057 11 5 


“If the shareholders adcpt this recommendation, the general 
reserve fund will then stand at £20,500, and the depreciation 
reserve fund at £38,607. Outlay on new plant and buildings has 
been made only to the extent necessary to ensure economy and 
efficiency in production. Nothwithstanding the keen competition 
with home and foreign manufacturers, the company has secured a 
fair share of the orders placed during the year, and the car and 
truck departments especially have been kept well occupied. The 
competition, however, has had the effect of reducing prices, and 
has retarded to some extent the benefit accruing from the extension 
of the company’s business. The increase in the volume of orders 
received by the company has involved additions to stock, which 
must be carried in order to avuid delays in manufacture and 
delivery. The directors have felt it to be desirable that their 
number should be reduced, and Mr. C. E. Hodgkin, Mr. J. S. 
Raworth, and Mr. R. P. Sellon having resigned their seats, the 
board recommend that the minimum number of directors be reduced 
from five to four, in accordance with the powers reserved by No: 85 
of the company’s articles of association. The retiring directors are 
Lord Vaux of Harrowden, who, being eligible, offers himself for 
re-election, and Mr. W. G. Bond, who does not seek re-election.” 

Messrs. Cooper Bros. & Co., the auditors, in their report, state 
that “although, in addition to those referred to in our report last 
year, further patents have been allowed to lapse during the year, 
the item of patents and goodwill remains at £181,397 8s. 9d., the 
figure at which it stood at June 30th, 1897. Subject to the above 
remarks, in our opinion such balance-sheet is properly drawn up 80 
as to exhibit a true and correct view of the state of the company’s 
affairs as shown by the books of the company.” 


West Coast of America Telegraph Co. 


Sir J. D. Penpzr presided at the meeting held at Electra House on 
Tuesday. In moving the adoption of the report, of which we gave 
an abstract last week, he went over the figures given in the report, 
and said that the increase of £4,086 in the expenses was due partly 
to the increased cost of working the stations and the general business 
of the company, and partly tothe increased cost of repairs to cables. 
£1,246 was the increase under the first head, and £2,812 was the 
increase in cost of maintenance of the cables. They had five repairs 
instead of four, and were considerably delayed by bad weather, which 
meant that the ship was longer employed. He hoped that they 
might get some return from that in the present year, because they 
had taken out bad places in the cable and put in new, and they hoped 
that the ship would not be calied upon for such repairs again for 
some time. That morning they had received news that one of the 
cables was down, and the ship would have to go out 700 miles to get 
to the spot, but it was nota cable that would materially affect the 
company’s revenue. Although their steamer was old, she had just 
passed through her sixth survey with very little expense, and so far 
as the company was concerned, she was just as good asever. In a 
couple of years they would have to put new decks into her, but they 
had a fund which would easily meet that. 

The report was adopted. Mr. Walters was re-elected a director, 
and the auditors were also re-elected. 





Auckland Electric Tramways Co, 


THE report for 1903 shows that there was expended during the 
year on capital account an amount of £82,664, making the total 
expenditure in connection with the electrical construction to 
December 31st last, £596,835. 


The total revenue for the year amounted to £82,930, and the expenditure to 
£62,107, which sum includes debenture and other interest, the rental and per- 
centage of profits payable to the Auckland City Council, cost of repairs and 
maintenance, and all other expenditure chargeable against revenue, and, in 
addition, an amount of £4,000 which the directors have placed to a contingency 
provision account, leaving a profit of £20,823, which the board recommend 
should be applied as follows :— . 





Amount to be reserved to meet depreciation .. ee -. £5,000 
Dividend at the rate of 44 per cent. on the share capital .. 13,500 
Balance to be carried forward es oe oe aa F 2,523 
£20,823 
At the date of the last report only about 9 miles were in operation. Since that 
date various extensions have been opened, and there is now in operation 
17°2 miles, A further 1°4 miles is in course of construction, which it is antici- 


pated will be opened before the summer season. By a poll of the citizens, 
power has been given to the company to operate on Sundays within the city of 
Auckland, and a service of cars has been maintained on Sundays over the 
entire system since October 4th, 1903. An issue of £200,000 5 per cent. first 
mortgage debenture stock at par was made in July last, and was fully sub- 
scribed. Owing to pressure of other engagements, Mr. Hilton has resigned the 
chairmanship of the company, but retains his seat on the board, Mr. 
Tegetmeier has been appointed chairman. Viscount Emlyn and Mr. R, P. 
Sellon have resigned their seats on the board, and Mr, R. P. Simpson has been 


appointed a director, 
Year ended Dec. 31st, 1903, 


MILEs OPEN :—Route miles ° 17°2 miles 
Single line ee ee ee ee ae “ OE « 
Doubleline .. ha za oa ee ee 11°8 

Number of passengers carried .. ee 13,535,611 

Average receipts per passenger ee “s a 142d. 

Average expenditure per passenger .. eo oo 0°83d. 

Proportion of expenses to receipts .. “se ee 58 % 

Number of cars in stock «e ee ee ee 43 


Electricity Supply Co. for Spain. 
THE directors’ report for 1903 says that the rent of 1,100,000 pesetas 
receivable under the lease of the company’s undertaking in Madrid 
to the \Compania General Madrilena de Electricidad has been 
regularly paid to this company. 


The revenue has produced £382,122, to which has to be added interest on 
deposits and transfer fees, making a total of £32,618. Afterdeducting debenture 
interest, interest on loans and all charges amounting to £16,765, and after pro- 
viding £1,942 for redemption of debentures, there remains a surplus of £13,911, 
which, with the amount brought forward from last year, leaves a balance of 
£14,412, The directors propose to write off the whole of the debenture expenses 
account, amounting to £9,369, and to carry forward the balance of £5,048. 
In consequence of the expressed intention of the shareholders to devote the 
greater part of the revenue during the past and the current year to the 
redemption of the existing debentures, the directors do not recommend any 
dividend on the share capital of the company, although the full dividend on the 
preference shares might have been declared. £1,900 consolidated debentures 
were paid off on January Ist, 1904, the money being provided in the accounts 
herewith. During 1904 the following amounts of debentures will be drawn and 
redeemed :—On July 80th, 1904, first debentures, £7,100, and ‘*B”’ debentures, 
"£3,900; on January Ist, 1905, consolidated debentures £2,100 = Total £13,100. 


The meeting is to be held in London on May 17th. 





Rothesay Tramways Co. 


Tue report for 1903 states that the total capital outlay, including 
reconstruction, had cost £112,623. There was due to the British 
Electric Traction Co., Ltd., £44,338 for advances, &c. The profit 
and loss account showed that the total revenue for the year 
amounted to £8,654, and the expenditure £8,805, The latter 
amount included interest on loans and debentures. £2,634 cost of 
repairs and maintenance, and other expenditure chargeable to 
revenue. There remained a debit balance of £150 17s., which, 
deducted from the amount of £760 18s. 5d. brought forward from a 
previous account, left a credit balance of £610 1s. 5d. The directors 
ascribed this loss to the exceptionally bad weather and depressed 
state of the trade in the district during the year. The line, 
essentially catering for holiday traffic, was specially influenced by 
these factors, but the receipts during the past had been such as 
encourage the directors with the belief that with better weather a 
more satisfactory result would be obtained. 
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Telephone Co. of Egypt. 


Tue directors’ report for 1903 shows that after paying debenture 
interest, the revenue account shows a balance to credit of £9,516, 
which has been transferred to profit and loss. Including £2,635 
brought forward from 1902, the balance for disposal is £12,151. 
The directors recommend a dividend at the rate of 74 per cent. per 
annum on the preferred shares, less income-tax, which will absorb 
£5,799 ; to transfer £4,000 to reserve, and carry forward £2,352. 


At an extraordinary meeting of the company held in August last, the nominal 
capital of the company was increased to £200,000 by the creation of 20,000 pre- 
ferred shares of £5 each, for issue from time to time as funds are required. 
During the year, 183 additional provincial lines were completed on behalf of the 
Government; and further installations of 893 have been contracted for, which 
are now in course of construction. The demand for exchange telephone lines 
in Cairo and Alexandria continues satisfactory, the net increase for the year 
being 260 lines. A considerable number of private lines have also been erected. 
In order to provide capital for further extensions and the installations of 
provincial lines, the directors have issued during the past year 5,000 preferred 
shares of £5 each, and £5,000 of 5 per cent. debentures. The working of two 
trunk line circuits between Cairo and Alexandria, which commenced on May Ist 
last, has, so far, resulted in a small profit to the company, after paying all 
expenditure in connection therewith, 





Submarine Cables Trust. 


Tue thirty-third annual meeting was held on the 2nd inst., the 
Marquis of Tweeddale presiding. 

The revenue from various investments amounted to £24,583. 
After paying the usual half-yearly coupons on October 15th last and 
the 15th ult., there was a surplus sufticient to enable the trustees to 
redeem 36 certificates, exclusive of coupons of reversion, leaving a 
balance of £61. This was the largest number of certificates redeemed 
out of surplus revenue for many years. 

It was decided to sanction the sale of 299 shares in the Com- 
mercial Cable Co. for shares in the Mackay Cos. 





Traction and Power Securities Co. 


Tue report for 1903, to be presented at the meeting on 17th inst., 
states that the past year has not been favourable to securities of 
electrical undertakings. 

The City and North-Eastern Suburban Electric Railway Bill, in the pro 
motion of which the company was interested, and which received strong local 
support, was thrown out before the Parliamentary Committee. The directors 
also assisted in the formation of a company to carry out a system of 
electric tramways and lighting for the town of Rangoon, but it was 
not considered advisable to concede the low terms by which the next 
tender secured the concession. The costs of joining in these under- 
takings, including those of one other smaller proposition, amounting to 
£2,524, have been charged to revenue. The directors have postponed the 
issue of the £1,000,000 of preference shares created at the last annual 
meeting, and have written off the Government stamp duty and expenses 
thereof, amounting to £2,645. The balance of revenue for the year will then be 
£4,833, which it is proposed to carry forward. This, with £7,538 brought for- 
ward from the previous year, makes a total carry forward of £12,371. Invest 
ments remain in the books at cost. Until, in due course, their outcome is 
ascertained, the directors will make no re-valuation, and the reserve account 
will continue to stand at £10,000. 


Edison & Swan United Electric Light Co,—An extra- 
ordinary meeting of this company is to be held at Winchester House, 
E.C., on the 12th inst., to pass a resolution that the capital of the 
company be reduced from £1,000,000 to £941,090, in 150,000 A” 
shares of £5 each, 26,436 ‘‘B” shares of £5 each, and 23,564" B”’ shares 
of £2 10s. each, by cancelling paid-up capital which has been lost, or is 
unrepresented by available assets, to the extent of £2 10s per share 
on each of the 23,564 ‘‘B” shares which have been issued and are 
now outstanding, and by reducing the nominal amount of each of 
such 23,564 “ B” shares to £2 10s. 


Stock Exchange Announcements,—The Committee 
has ordered the undermentioned to be quoted in the Official List :— 
Metropolitan Electric Supply Co, Ltd.—Further issue of 5,015 44 
per cent. cumulative preference shares of £5 each, fully paid, Nos. 
71,107 to 76,121. 


West India and Panama Telegraph Co. — The 
directors recommend a dividend of 63. per share on account of 
arrears of dividend on the first preference shares. 


Globe Telegraph & Trust Co,—The directors have 
declared a dividend of 5s, each on the ordinary shares, making 5} 
per cent. for the past year, carrying forward about £3,000. 








STOCKS AND SHARES. 


Wednesday Evening. 
INVESTMENT demand continues to be the feature of the Stock Ex- 
change. The speculative counters cannot complain of dullness, 
either, but the business in these pales before that being done in 
other and more settled departments. Consols this Wednesday 
evening are nearly 90, and the Home Railway section is strong, 
while new issues of the gilt-edged varieties keep level with their 
seniors in the advance. Cheaper money lies at the root of the rise, 
and there is a healthy demand for stocks and shares on behalf of the 
public, which demonstrates clearly enough the recuperative power 
of the country after the strain of the war. The devout hope may be 
ventured that this new appetite will not be satiated by fresh issues 
of capital from the many quarters known to be badly in want of cash, 





After being able to speak thus hopefully of the general markets, 
it is a little disappointing to have so few changes to chronicle in 
the electrical divisions. Certainly the tendency is firmer, and in 
many cases a sale can be effected at something over the medium 
price quoted in the Stock Exchange Ojjcial List. But it must be 
admitted that there is little “‘go” in these securities, although the 
Supply issues have good and cheap investments to offer. South 
Londons are another } firmer at 3 upon the three months’ showing 
referred to last week ; but of the higher-priced shares, Edmundson’s 
Preference are the only ones changed, and here a fall of 4 has 
dropped the price to 53. This is due to the inclusion of the latest- 
offered shares in the current official quotation, whick may be set 
down as a transitory influence. Urbans have not altered upon the 
Debenture applications. Rumour says that the underwriters will 
have to take a fair proportion of their applications. Allotments are 
expected on Friday morning. London Electrics have risen } to 30s. 
Amongst the prior stocks, County of London Second Debenture is 
again harder at 1004, the interest having now been deducted from 
the price. 

Considerable activity is ruling in Home Rails, and several sub- 
stantial jumps have been made by the steam stocks during the past 
week. The pre-Ordinary lists has also come in for attention, and 
the reeult is quickly discovered by the broker who goes into the 
market armed with buying orders, for the supply is decidedly 
limited. Waterloo and City Ordinary has moved up a point to 914 
in consequence of the demand which has sprung up for 3 per cent. 
stocks, particularly those which carry a promise of more than that 
rate. The other two City electrical groups are lumpish ; Central 
London Ordinary is being done about 94, but City and South 
London finds itself almost neglected. Great Northern, Piccadilly 
and Brompton Ordinary are 94, and have been sold at that price 
this week, while Great Northern and City Preferred ‘‘A” remain at 
6, ex the divided of 1s. 874. just paid. Districts at 354, and Metro- 
politans at 93 are harder. 

At its present level of 103 District 4 per cent. Debenture stock 
looks a reasonably attractive investment—speculative, of course, but 
one on which the interest is hardly likely to be passed. The 4 per 
cent. scrip, which is only 50 per cent. paid up, stands at 51, and for 
some reason or other commands a very limited market, on which 
account it is manifestly better to have the fully-paid stock. Metro- 
politan 4 per cent. Debenture of 1902jis about 1174, and the new 
34 per cent. Convertible stock has improved to nearly 10 premium. 
City and South London 5 per cent. Preference of 1901 pays about 
£4 33, on the money, and is thus one of the lowest-priced stocks 
in this section; whether it is cheap or not may be a different 
question. 

Of the traction descriptions, Calcutta Trams have hardened to 7}, 
and British Columbia Electric Railway stocks are better upon the 
appearance of a very progressive report for the quarter. The 
Deferred and Preferred stocks have reached a point over par, and 
the 5 per cent. cumulative Preference shares, of £10 each, are 
steady at 104. I¢ is still much easier to sell any of the British 
Columbia stocks than to buy them. British Electric Trac‘ion shares 
have not altered, but the Debenture stock has shed its two-point 
gain of last week, and is back to 1154, marking 115 on Tuesday. 
Other traction stocks and shares have scarcely moved. The London 
United Co.’s Bill, applying for powers of extension of the tramways 
to Staines is before a Select Committee of the House of Commons 
this week. 

Globe Telegraph and Trust Preference shares are } up, and the 
Ordinary 3, on the increase in the latter's dividend to 5s. per share, 
The telegraph market, as a whole, displays no especial feature, but 
the rise of the past few weeks has been maintained for the greater 
part. Direct United States are 4 lower at 10}, but Commercial 
Cable Debenture is marked up 2 at 94. The Anglo-American group 
holds its own, and in the Eastern circle a rise of a point leaves 
Eastern Ordinary at 1264. Extension shares have hardened } to 
123. Great Northern of Copenhagen and Indo-European shares 
have been marked down to about the extent of the dividend in each 
case. 

Of the Telephone varieties, the National Co.’s septet is unaltered, 
save for a point rise to 103 inthe 4 percent. Debenture. United 
River Plate Debentures are a trifle better at 1044, and the Oriental 
shares have remained as before, although the dividends are now 
deducted. 

Next Thursday the Edison & Swan shareholders come together 
to discuss a suggested writing down of the capital, and encourage- 
ment will be afforded to such proposals by the healthier position of 
the reconstituted Welsbach Incandescent Co., which is about to pay 
5 per cent. on its Ordinary shares. Brush Ordinary have moved up 
to 15s. upon the report which we mentioned last week. The 
Miscellaneous department calls for no fresh comment, but it may 
be mentioned, as several inquiries have been made, that there is no 
market in Traction and Power Securities. Needless to say, a 
similar remark applies to the Hlectro-Peat Coal shares. 
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SHARE LIST OF ELECTRICAL COMPANIES. 





TELEGRAPH AND TELEPHONE COMPANIES. 

















| Stock = 
‘ Closing Closing | 
Present | or Dividends for the last : : week ended 
NAME, | | Quotations Quotations | ye 
Issue, j Share three years, April 27th. May 4th. | May 4th, 
| t | | | 1904, 
| | | 
| 1901, | 1902, | 1903, | |Highest Lowest 
67,100 | African Direct Telegraph, 4 % Debs. ee ee Pea ee eee ee a eee 98 —102 98 —102 ee 
‘95,00 | Amazon Telegraph Co.’s shares, Nos. 1 to 95,000. : ee ea” A eee Oe ee) 2— 4h ie ‘i 
119, 7007 Do. do. 5 % Debs., Nos, 1 tol, a6 Red, .. e 100 | . OS ae -. | %7— 80 _- es ee 
788,840 Anglo-American Telegraph .. ee es ee .. | Stock | 61s. | 60/6 61s. | 49 — 52 49 — 52 50 “e 
8,105,580 Do. do. do 6% Pref, a. ~ée oe “< .. | Stock | 6% 6% | 6% | 93— 95 } 93 — 95 943 933 
105,580 | Do. do. do. Deferred tes ; Btock | 9s. | 1/- | 2% | B- q- BY oe 
44, Chili Telephone, Nos, 1 to 44,000 .. i a a és 6 | 5% | 6% a a 4j— 54 we aa 
18,888,800% | Commercial Cable ee | $100 8% | 8% - | 180 —190 160 —190 ms «a 
1,841,209 Do. do. Sterling 500 year 4 "% Deb. Stock Red, ee ot ema ec if ices - | 91—93 93 — 95 933 923 
16,000 | Cuba Telegraph 7 woe “tdah Age, ac on. of © | €% | GS 5% | Th— 8&8 ah 13 bg 
6,000 Do. OO Se a med gis alt: J oe | 154— 164 154— 164 ae ; 
12,981 | Direct Spanish Telegraph ae xe ee ee ee P ‘ ee “pss wane 4 Pe s . 
6,000 Do, do. 10 % Cum. Pret, aoe eee TR Seay ee ge es NE 7-8 =a : 
80,000 Do. do. 44 % Debs. ee ee [) (Ge. Dl cee Pan ° } 99 —102 99 —102 . ia . 
60,7101 | Direct United States Cable .. } 20 | 8% | 88% ° | 104— 11 ; 10—104 | 10% 10; 
85,800 | Direct West India Cable, 44% Reg. Deb. within Nos, ltol 200, Red. | 100 | oe. ee | 9% —101 98 —101 f. oes a 
4,000,000 | Haste:n Telegraph, Ord. Stock oe os | Stochk | 7% | 7% } .«. | 192 —127 123 —i23 128 1244 
1,955,665 Do. Pref, Stock. a . on « ae. a ees eee 8&5 — 88 35 — 88 874 
1,684,646 Do. 4 % Mort. Deb. Stock Red. P Stock | «2 | «- | 104 —107 103 —106 xd 1054 104 
800,000 | Eastern Extension, eo and China Telegraph 10 7% 1 tS [ 7 11Zg— 12} 12 — 124 | 123 ij 
B20,0007 4 . Stock Stock | ..s | «e« ae 103 —106 103 —106 106 ia 
800,000 | Eastern & South —_ Tele. 4% Mt. Db., Nos. 1 to 8, 000, red. 1909 ;} 100 | .. | = ae 99 —102 99 —102 m 
200,0001 Do. Reg. Mort, Debs. (Mauritius Sub.) '1 to 8, 000 25 aR Re .. | 101 —104 99101 xd | .. “ 
180,227 | Globe ‘Seleaneahe a rust .. ee oe ee ea | 10 | 58% {£316%*; 54% | 82— gt 9i— 92 | 94 i) 
180,042 Do. do. Gebers ss SR ce cdaihh Sere ae .- | Web— 123 124— 13 |} 12% 123 
150,000 | Great Northern Telegraph, of Copenhagen |} 10 | 15% | 128% | 15% £7 — 28 26 — 27 262 2% 
68,700 Halifax and Bermudas Cable, 44 % 1st Mort, Debs, within Nos. } | 100 ae ie | ‘- 98 —101 | 98 —101 
’ } 
17,000 | Indo-European Telegraph <a Jaa ea ey 10% | 10% |10% | 42— 45 | 40 — 43 | . 
100,000? | London Platino-Brazilian Telegraph, 6% Debs, ee ee | 100 i mar ae tee 100 —103 | 100 —103 Les we 
1,988,888 | National Telephone, Pref. Stock .. .. «+ «+ «+ eo | 100 5% | 6% | 6% | 103 —105 | 103 —105 1033 103 
1,966,667 Do, do, BEBIGOR, a: ce ae é - eo| 10 | .. | 42H | 5% | 8&—291 |} 88— 91 | 39 83 
15,000 Do, do, OB Cum. letPrel, 2. «2 so co «of WW | COB | ON | €S 1w0—12 =| 0—12 | Ue Pe 
15,000 Do. do, € % Cum. 2nd Pref. . ool 2 | ee | OS 6% | 10O—12 | 10— 12 | i ee 
9,250,000 Do, do. 6 % Non-cum. 8rd. Pret, 1 to 250, 000 mal 6 |} 5% | 5% 56% 5 — 5— 61 5 5 
000,0001 Do. = re Deb. Stock Red. ee ee «- | Stock | 84% | 84% | 34% 97 — 99 | 97 —99 | 97 974 
600,000 Do, Deb, Stock Red. oe | 100 4% | 4% | 4% 101 —103 } 102 —104 | 103; | 1024 
179,318 Oriental @temhinn = Elec, Nos, 1 to 171,504, fully paid ‘ 1 6% | 6% | 64% — 1, } #3— 1,,xd 1 ee 
50,000 Do. 0. do. 6% Cum. Pref. . “ oa (ee Aces paell Wp nee i— is— 1. xd] é ay 
100,000? | Pacific and European 7 4 % Guar. Debs., 1 to 1, 000 aa aah LE See ee! Ege 97 —120 |} 97 —100 | ° és 
11,889 | Reuter’s .. ee ee ee ee és 8 SH i « | ee | 64— 74 | ; ee 
8,308 | Submarine Cables Trust. nae” ea ke an (oe pOetianh cea Pugs Ob aes 117 —122 | 7 —1922 |] «Cw : 
68,000 | United River Plate Telephone. al (er Sse ee 6 | 6 | : me 
40,000 Do, do. 5% Cam. Pret, Nos, a eS oe Oe ee me ee i 5 — 6 | .. ae 
179,9471 0. do. 5 % Debs, .. ° Se eo | Sock | cp | oe | coe | 100—16 103 —106 | Fe ee 
15,609 | West African Telegraph, Shares .. ee 5 ee 9% | . | 5-6 — 6 aa a 
160,0001 | West Coast of America, 4% Debs.,‘1 tol, 500 guar. by Braz, Sub, Tel. | 100 | es | -- | 97— 100 97 —100 ws a 
967,980 | Western Telegraph, Ltd., Nos. 1 to 207, 980 oe oa -| 10 | 7% 71% | .- | _123— 123 123— 123 | 128 124 
75,0001 Os do, 5% Debs. 2nd series, 1906 -. :. 6. | 100 | .. | we | ft | 101108 101 —104 | ~ | oe 
400,000 Do. do. 4% Deb. Stock Red. .. ee ee eo | 100 | we | oe | of | 99 —162 99 —102 | 4 (0 See 
88,821 | West India and Panama Telegraph .. ee ee 10 | ee «x if ce {| #— 3 g- 4 | - | ‘ 
\563 Do, do, do, 6% Cum. ist Pret. :. <.| 10 | :. | Sa Eom Gey: = 53— _— 
4,669 Do, do, do, 6 % Cum. 2nd Pref. ae eo fi ie vo | te oe | | 4h— Bf 44— 5 | E es 
60,0002 Do, do, do, 6 % Debs., Nos, 1 to 1,800 ee | 100 ae «» | 100 —103 100 —103 | ee 
| | 
| | | | | | 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | | | 
20,000 | British Aluminium 7 % Cum. Pref. ‘owe cape oer f wx fae | ere ll eee Pe - 
B00, 000; Do. do. 6% lst Mort, Deb. Btock Red, oo 6 ce «oe | Mtoe | ww | oe | ce | OS Sp 9s xd | .. as 
100,000 British Blectric Traction e ee ee «» | 10 9% | OG | | 84— 9 &— 9 815 832 
100,000 0. do, 6 % Cum. Pret, :: aih. 210 oo | se | «e | oe g93— 10 -| 10% 933 
600,0007 Do. do, 5 % Perpetual Debenture Btock -- | Stock ‘< aaa *~119 | 114 —117 1164 115 
100,000 British Insulated and Helsby Cables oe eo ee oe 6 |10% |10% 8% | 5- 52 | 5t— 52 <a ‘ 
100,000 Do, = 6 % Cum. Pref, ee eee Be lisse: beet [occa (hoe 53 | te & 5 ia 
60,000 Do. 44% 1st Mort, Deb. Red... :. .. «.| 100 eee er ce se —106 101 —1C6 ve ee 
50,000 {Browett, Linaigy & Co,, Ord, .. co es ce we) | MB] ww | le i} | m— $4 aa $s 
,000 do. Ce emereaaars ar aa fe an ae Uf tog | 1l8 $0 15/6 “ 
105,781 "broek “Blectrical Engineering, Ord., 1 to 105,731 . 3 eA P Nil | Nil Nil — # | PI 2 
160,000 Do. do. —_ -cum, 6% Pref... ee ° 2 8% | 6% | 6% 1— 14 | : _ tt } 1z 1 
125,0001 Do. do, 44 % Perp, Deb, Stock . ss es OMGONEE cco f oes fs %—99 | 6-99 | .. oe 
125,0001 Do. do. 44 % Perp, 2nd Deb. Stock .. ..| Stock | °. | ns ee 12 — 77 %m— | .. a 
000 Callender’ 8 Cable Construction . ares F es ee ae 6 20% |15% | . 104— 114 103— 114 | OD 103 
40,000 0. do. 0. 6 % Cum. P PE 5 a we) 5 ea ute 
90, Do, do. 44 % ist ‘Mort, Deb, Stock Red, +» | Stock PAH or Oe oer 104 —108 104 —108 | 3054 | 100 
1,860,014 | Central Sadan Railway, Ord. Stock “6 66 ee ee Cee DR Oe | ES 4s 92 — 95 92 — 95 942 | 933 
494,093 Do, do. 4%Pref.Stock.. .2 of « | Stock | 4% | 4% | 4% 98 —101 98 —101 | Esa 
494,998 Do. do. _ Def. G0h'cc cc ccs ce «| nk BO ee | ae | ae | cae s—ss | se] :. 
1,880,000 | Cityand South London Railway ..  .. .. «. .c «| Stock | 2% | 8% | 29% 49 — 52 49 — 62 | 51k | 502 
86,000 | Crompton & Co. Nos. 1 t0 5,000, ‘Debs i o00%zt eliésangs| 2 | BW | o% | rs lj 2 fi i a 
0 st Mort. Reg. De 8.) 10 oO , an - | 
100,0002 901 to 11,000 of £50 red. a }| o oe oe 96 — 99 96 — 99 
99,261 | Edison & Swan United Eleo, Light, * A’ ** shares, £8 paid, lto 99,261; 5 Nil | Nil ‘4a o— | coe a ee jae 
17,189 Do, do, ” shares, 0L—017,189.. —.. 5 Mie i 4— if | pede. | oo Eo ‘es 
44,0281 Do, do, 1% Deb, Stock Red. 160 ae ee aa 72 — 77 (a al Sn ee 
100,000 Do. do. 5%%n Deb, Stock Prov, Certs, ‘all pd. 100 oa on pe 44 — 19 14— 79 . | | 2 
112,100 | Electric Construction, 10 112,100 .. ee ° 2 6% 6% ‘ 14— 1} | 14— 13 » . One 
1,890 Do. do. 7 % Cum. Pref.,1t0 81,890 :. :.  :. a aa Sue Se 2 3 2%4— 8 Sirs. ipa 
82,5001 do. Perp. Ist Mort. Deb, Btook a .| Stock} .. a eee 97 —1.0 97—100 | . ; 
25,000 Ggacial Electric Co, as Ms 5 % Cum. Pref. ac sad 10 | 6% | 5% | 93— 93 g2— sy | . : 
200,000 0. Mort. Deb, «o oe «es ee | Btock =e re 4 98 — 98 93 — 98 ee 
200,000 Henley’ 8 (W, T.) ielegraph — Ord, om ‘ os “s 56 | 20% |20% 115% 11l4— 123 114 - 124 ae 
200,0:0 a Pre ee ee 6 - ye OT 5— 54 6— 6 | &2 | 
45,900 ‘ ort. Deb: Stock :. :. Stock ae oe) 107 —111 107 —111 | 
,000 India-Rubber, Gutta Perch & Telegraph Works oc es | YO. [ies | 16% | 184— 193 1€3— 194 igs | 19 
800, 0007 Do, do, 4% ist Mort. Deb, | 100 a ee | 99 —102 —102 wale : 
500 fevers ‘Overhead Railway, Ord. .. ‘Se 6 4e ee 10 14% 18% 4t3— 433 4z— 44 i As 
10,000 do. Pref, £10 paid eo oe ee oe 10 pa ee ae lu — 13 10 — 1 “a x 
850 | Telegra) nex “eal and eens. 12 20 % % | 20 % 34 — 87 34 — 37 éa | i: 
150,000¢ 4% Deb, Bda., Nos. i to 1,600 Red, 1909 | 100 os £ sy 101 —104 101 —104 a) ses 
, 0002 Waterloo. & City Railway, Ord, Stock eo ee = ewe | «100 8% 88% 82% 8y -- £2 90 — 93 | ee 
| 
| 
{ 








! 
| Business done 





















































* A period 6f nine months, 


t Quotations on Liverpool Stock Exchange, 


1 Unicas otherwise stated all shares are fully paid, 


q From Manchester Share List. 











Bank rate of discount 3 per cent. (April 2lst, 1904). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 

































































Business done 
Present | Stock | Dividends for the ere boven 
NAMB or notations Quotations | week ended 
7 " Share, | ‘ast three years que 7th. | May 4th, | May 4th, 1904, 
| t | 1901, ) 1902. | 1903, 7 ~ | Hiighest.| Lowest 
100,000 | Blackheath 4 Greenwich Dist. Electric Light, Ord... ee ee 1 eC tt Gane + g— ¢ B—- ¢ .* . 
60,000 | 1 % Pret. ; 1 a ey 1— 1— it | 
100,000 | 44% 1st Deb. Stock, Prov. Certs, .. | 100 °° Ke ee 115 —120 115 —120 . . 
20,000 | Brompton & Geoninenie Electric Light Sup., Ord., 1 to 20,000. 6 8% 8% | 10% 103— 108 102— 113 .: 
20,000 | Do. do. 1% Cum. Pret, me 5 - we .. | 10f— 10 104— 103 103 . 
250,000 | Central Electric Supply 4% Guar. Deb. Stock .. : ae 100 ‘s nA -- | 106 —109 106 —109 “20 “ 
60,000 | Charing Cross and Strand Electricity Sepoly : ma 5 10% | 10% 8% 74t— 73 h-— 7 ce 18 
70,000 Do, do, % Cum. Pref, .. 5 a nie . | Bg BS 5h— 64 ri °° 
40,000 on do. * City Cabanas " i % _— Pref. oe 5 ae we SE a A 5 ‘— 5 4 .- 
40,000 0. 1903 ee oe 5 +e we xf 42— 5 — 5 os ** 
—— oa ’ do. 4% Deb. Stock Red. :. ee oe ee a 6% ix | 83 —— | i -= 7 
; * stan B ectricity Supply, Ord. ee ee % | % bt— i— 3 5 
150,0001 | . do. ae % Deb. Stock Red. :. +. | Stock “8 Oe 106 —109 | 106 —109 109 im 
70,595 | City of ie Electric Lighting, Ord. 40,001—110,595.  :. .. 10 5% | 5% | 5% 10i— 103 10j— 103 105 10,5 
40,000 0. Cum. Pref., 1 to 40,000 a 10 oo is ms 18 — 14 138 — 14 153 13,5; 
400,0007 | Do, : % Deb. Stock, Scrip. (iss. at 115) all paid .. ae a = : - 121 —126 121 —126 1244 124 
800,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid .. oe 100 ee ee oe 101 —104 101 —104 oe o- 
40,000 | County of “London & _— Prov. Electric Lighting, Ord. 1—40,000.. 10 4% 4% 4% 71— 8 71— 8 15 . 
20,000 Do. do. 6% — 40, 001—60, 000. . 10 ee oe oe 11 — 12 ll — 12 +. 
400,0001 Do, a 44% Deb. Stock «s oe eo oe oe ee oP Be ee 106 —109 106 —109 106 
250,000 Do. do. 44% 2nd Deb. Stock ee +. | Stock i eee .- | 100 —103 99 —102 xd} . - 
60,000 Edmundson’s Electric Corporation, Ord, Shares ar F os 6 7% | 7% as 53— 61 53— 62 | 5f 
80,000 Do. do. 6 % Com. Pret. os ee ids Vib a 53— 6 — 6 | Stl .. 
140,000 Do. 44% 1st Mort, Deb. Stock oe 100 ae | Lee oi 104 —107 104 —107 xd | 1034 . 
21,000 | Kensington and Knightsbridge Electric 7 ee 6 10 % | 10 % 12% 114— 124 114— 124 i Fay . 
90,000 Do. do. 4% Debenture Btock -. | Stock ft owe i> ts 102 —105 102 —105. oso . 
110,000 | London Electric ra.4 Corporation, Limited, Ord. .. se 8 : | ee =~ 1— 1% 13— 13 | lye . 
49,840 Do. _ 6 % Pref 5 . eee ae 4 5 44— 5 (east | eae 
250,0001 | Do. ro 4 % 1st Mort. Deb. Stock Red | Stock ee eee ~ 95 — 98 95 — 98 | 954 as 
100,000 Metropolitan Blectri “Supply, : to 100,000 . ee 10 64% | 134% 83% 19 — 20 19 — 20 19g 195 
71,106 Do. Cum. Pref, 1—11, 106, £3 paid oe 5 i sh Sa 5a 5a—_ 58 5x 52 
220,0007 Do. do. ae Ist Mort. Deb. Stoc ae “e ae ca a ee 109 —113 109 —113 ne oe 
250,0001 Do. % Mort. Deb. — Rea ee -. | Stock Gin Chinen ie 95 — 98 95 — 98 ee a 
10,852 | Notting Hill Electric Lighting ne ae 10 | 6% | 6% | 6% | 124— 184 124— 183 | 124 + 
40,000: | St. James’ and Pall Mall Electric Light, Ord, oo 6 | 144% | 144% | 144%] 14 — 16 14 — 15 144 . 
20,000 Do. do. do. 7 % Pret. 20,081 to 40,080 SA ee ff owe oP os0 eee 8— 9 | 3i5 : 
150,0007 Do. do. do. 84% Deb. Stock Red ..| 10 | .. | « | . ; 97 —100 97 —100 we 
12,000 | Smithfeld Markets Electric Supply, Ord. + ee = G | « | %-1-4% | B— 8 8— 8 ° 
50,000 do. 4% Deb. Stock .. ..| Stock} .. | .. | .. | 85—90 8—9 |. | «. 
65,000 | South Soe Electricity RemeisGObl:. ce Tes Gees ee alk | Seer pase 13% | 8% | 8 33 | 8 4 | 8 83 
80,000 | Urban Electric Supply, . ee ee a r | Bol) Coen il eee | » | 46 4 | 4B ag “ae *: 
80,000 Do. do. 5 % Cum. cc ce? oe ek “a8 5 Teele aeeaee ol | i 5 4 5 | 433) 42 
110,000 Westminster Electric Supply, ey eo eo ee a | 5 104% | 12 % | | 198% 124— 134 124— 134 bs ee 
98,141 Do. do. Sette... ce lS sig | 6i— 65 ti— 62 1 
| i 
= * Subject to Founders Shares. _ t Unless otherwise stated all shares are fully paid. a oes eee. 
-_ MARKET QUOTATIONS, Wednesday, May 4th. re 
. Saha aces ek | Latest Week’s 
‘CHEMICALS, &o.  — ie | METALS, &c. (continued), — a 
@ Acid, Hydrochloric ee +» percwt. | 5/- | ee g Copper Sheet oo ee +. perton £74 ee 
@ , Nitric.. ee ee +» percwt. | 22)- ee g » Rod. +. perton £74 ee 
a@ , Oxalic.. oe oe es percwt. | 82/- ee e ” (Electrolytic) Bars +. per ton £64 ee 
a ,, Sulphuric percwt. | 5/6 oa ¢ ” - Sheets .. per ton £80 ee 
a Ammoniac, Sal «- percwt. | 42)- oe e ” ” od +. perton £74 . 
a Ammonia, Muriate (crystal) +. perton | £88 10 we e ” ” H.C, Wire per lb. 8d. ee 
a .«» perton | £30 em } Ebonite Rod wa ie -- perlb, 8/8 ‘i 
a Bleaching powder . +s = wes«*perton sf £4 10 an iby ee pee eee 8/-- ot 
a Bisulphide - Carbon a per ton | £15 =, n German Silver Wire oo -- per lb, 1/6 on 
a Borax. * =a e» perton | £18 oe h Gutta-percha fine .. Be -» per lb, 8/- .- 
a Benzole (90 %,) on oe -» pergal. | 4/- on h India-rubber, Para fine .. ee perl. 4/8 to 4/9 
a ” (50/90 %) .. ee -» pergal | 5/6 ee « Iron, Charcoal Sheets per ton £18 
a Copper Sulphate oe +. per ton | £21 10 ae & ,, Pig (Cleveland warrants) per ton 44/6 
a Lead, Nitrate " “ie +. perton | £24 . 4 ,, Forgings, according tosize per ton From £11 oe 
a@ 5 White Sugar oo +» perton | £81 * & ,, Scrap, heavy per ton 47/6 to 50/- ee 
a alas —— “ per = | ae a ee « ,, Wire, galvanised No.8 .. per ton “a 16 ee 
a Methylated Spirit . per gal, I ee 212 5 to ip . 
a Naphtha, Solvent (90% a 160° C). per gal. | 5/6 rs g Lead, English Ingot ee ». per ton { £12.76 } 2/6 to 5/- dec. 
@ Potash, Bichromate, in casks .. per Jb. 8d, oe ow ” Sheet ee +. perton £18 ° 
a * Caustic (75/80%).. +. perton £24 = m Manganin Wire No. 28 .. -» per lb. 8/- ee 
a os Bisulphate oe +. perton £85 on g Mercur. Pe, per bot. £8 26 fis 
a Shellac . : - percwt, 225]- : d Mica (in original cases) small .. per Ib, 6d. to 1/9 en 
a Sulphate of Magnesia +. perton £4 10 ee ad ws ” ” medium per Ib. 2/6 to 4/- oe 
@ Sulphur, Sublimed ——— +. perton £6 10 . d ’ large .. per lb, 4/6 to 8/6 ee 
a — + per ton £6 10 oe p Phosphor Bronze, plain po per Ib. 1/- to 1/24 Fee 
a Lum +. perton £6 eo » rolled bars & rods_ per lb, 1j- to 1/8 oe 
a Soda. Caustic (white 70 %) e- perton £10 16 - P » 8trip&sheet per lb, From 1/1 ee 
a Crystals e- perton £8 ee 0 Platinum ee ee es peros. £4 oe 
a Bichromate, “casks.. e- per lb, 23d. oe H Silicium Bronze Wire .. per Ib. 9d. to 11d. eo 
4 Steel, Magnet, acc’d’g todesc’ Y’ n per ton £58 ee 
METALS, &c. . ws MRED ce? 0 ce on a 
. { 0) 
b Aluminium Ingots, in ton lots .. per ton £180 es g Tin, Block .. .. +. +. perton { £12910 } =¢ 
“ Wire, in ton lots .. per ton £168 oa 9 | er per lb. 1/6 * 
b ” Sheet, in ton lots .. per ton £166 os x | Wire, Nos.1 to 16 .. per lb. yl ; 
p Babbitt’s metal ingots ie per ton £48 to £180 we ns White gy rg © Metals— 
¢ Brass (rolled metal 2” to 12”) basis per lb, 63d. os “ White * bran per ton £42 to £62 ee 
¢ y Tube (brazed) a per Ib, 83a. “4 j Femme, 3/me Grey Cebton, on sp'ls per Ib. 8d. me 
€ 9» (solid drawn).. +. per lb, 73a. > oon Flax. per Ib, ° ee 
¢ 4, Wire, basis.. “~ e+» per lb, 4a. io» 4 ~ 10 Ibs. Russian +» perlb. 4¢5d. ee 
e Copper Tubes (brazed) .. +» per lb, 94d, i » 101 . Russian, single .. per lb. 44d. ee 
¢e » (soliddrawn) .. per lb. 93d. | j 180 Ibs. Jute rove per ton £11 aa 
g Coppe r Bars (best selected +. perton | £74 | | k Zino, Sh’t (Vieille Montagne bnd. ) per ton £25 5 


~ Quotations 
Smith & C 
Co., Ltd.; 














supplied by Messrs. :—a G. Boor & Co.; 





ELECTRIC TRAMWAY AND 


b The British Aluminium Co., Ltd.; ¢ Thos. Bolton & Sons., Ltd.; d F. Wiggins & § Sons. ; e Frederick 
o.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward Till & Co.; 


t Bolling & Lowe; j Walter H. Hindley and 
k Morris Ashby, ‘Ltd. ; ; m W. T. Glover & Co., Ltd.; n P, Ormiston & Sons; o > Johnson, Matthey & a Co. Ltd.; iP The Phosphor Bronze oe 


RAILWAY TRAFFIC RETURNS. 



































; | Week Receipts for | No. Miles | Week Receipts for | No. | Miles 

Locality. | ending the week. wha. | Total to date. open. | Locality. acneietad the week. wks.| Total to date. open. 

£ £* £ | oan £ £* 2) # ‘ 

Aberdeen .. | Apr. 30 | 1,188 +260 | 48 57,704 | +11,825, 10) — 8 Dover Apr. 30 1838 | — 29/17 8,078 | 170; 3 — 
Birmingham | 5, 80| 5,227 | +102| 18 | 93,287] + 4,960] 33 | — |S] Dublin towel ay 29-| 5,206 | 47296 | 18 °| 75,891 | | + 1,462/ 47 |+ 4 
Bournemouth oof 9 2] 1018] + 48 | — 19,797 oo 1 — || East Ham » 30) 728 | +161 | — 8,294| + 370) 5 |+ i 
Blackburn --| 9 29! "869 | + 84) 5 | 4,664|+ 201/188|— | S| Glasgow - | »» 80 | 18,916 | +785 | 48 | 658,542 | +59,975 | 70 | +5: 
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METAL MARKET. 


Fluctuations in April. 
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COPPER (G.M.B’s.) 
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Shipley Lighting.—The report of the Electricity 
Department shows an income and expenditure for the year ended 
March 31st last, of £5,200 and £3,137 respectively, leaving a balance 
of £2,063 for interest and sinking fund. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Tx opening the meeting of the Institution on the 28th ult., the 
President, Mr. R. Kaye Gray, referring to the nominations for 
the Council for the ensuing session, intimated that, consequent upon 
the death of Mr. McMillan, the secretary, the Council, with a 
view to obtaining a continuity of policy, had decided to elect a 
past-president to serve with the incoming president during the first 
half of his term of office. In this case the Council had nominated 
himself as the past-president, and Mr. Alex. Siemens as president- 
elect for the ensuing session. The new Council and officers nomi- 
nated are as follows :— 
As President : 
Mr. Robert Kaye Gray. 
As Vice-Presidents : 
Dr. J. A. Fleming. Mr. W. H. Patchell. 
Mr. J. E. Kingsbury. *Mr. W. M. Mordey. 
As Members of Counetl : 
Sir J. Wolfe Barry, K.C.B., Dr. R. T. Glazebrook, F.R.S. 
F.RS. Mr. F. E. Gripper. 
*Mr, J. S. Highfield. 
‘Mr. H. Hirst. 
Mr. G. Marconi. 
Mr. C. H. Merz. 
*Mr. C. P. Sparks. 
Mr. A. A. Campbell Swinton. 
As Associate Members of Council: 
*Mr. T. Mather, F.R.8. Mr. Sidney Morse. 
Mr. A. J. Walter. 
As Honorary Auditors : 
Mr. F’. C. Danvers. Mr. Sidney Sharp. 
As Honorary Treasurer : 
Mr. Robert Hammond. 
As Honorary Solicitors : 
Messrs. Wilson, Bristows & Carpmael. 


Mr. T. O. Callender. 
Mr. 8. Dobson. 

Mr. B. Drake. 

Mr. 8. Z. de Ferranti. 
‘Mr. J. Gavey, C.B. 
Mr. F. Gill. 


The names marked with an asterisk are those of gentlemen 
nominated to fill the vacancies in the Council in accordance with 
Article 45 of the articles of association. 

All the honorary officers being eligible, are nominated for re- 
election. 


DIRECT-READING MEASURING INSTRUMENTS FOR 
SWITCHBOARD USE. 


By Kenetm Epacumse and F. Punaa. 
(Abstract of Paper read in London, March 24th, 1904.) 


(Concluded from page 722.) 


Hot-WirE AMMETERS AND VOLTMETEBS. 


Tue chief difficulty in the design of a hot-wire instrument is that 
the expansions dealt with are so minute that when the necessary 
magnification has been taken into account, the available power is 
very small. In the case of ammeters also it is necessary to reduce 
the size of the wire employed to a minimum in order to avoid 
excessive sluggishness. For currents above, say, 10 amperes, a shunt 
becomes necessary, with all its attendant drawbacks of large 
power consumption, high temperature errors, contact troubles, and 
so forth. 

Amongst the disadvantages possessed by hot-wire instruments as 
a class must be mentioned the following, though it must not be 
thought that all types suffer equally—errors 2 and 3, for example, 
have been rendered almost negligible in some makes of voltmeter, 
at any rate :— 

1. Large power consumption. The drop in ammeters ranges from 
0'1 to 0°5 volt, and the current taken by voltmeters from one-third 
to one-eighth of an ampere. 

2. Uncertainty of zero. 

3. Gradual increase or decrease of reading when left in circuit. 

4. The scales are usually excessively open at the end, owing to 
the fact that the extension is roughly proportional to the square of 
the current or volts, as the case may be. While in the case of 
ammeters this is a distinct disadvantage, in the case of voltmeters 
it gives a very useful scale. 

5. The wires are usually worked as hot as possible, so as to get 
the maximum possible extension, hence a comparatively small over- 
load may destroy the wire. 

With the exception of the Cardew voltmeters, hot-wire instru- 
ments have never found great favour in this country, and it seems 
probable that for central station use they will gradually give place 
to instruments of other types. 





ELEotTrostaTic VOLTMETEBS. 


As standards for laboratory use the multi-cellular electrostatic 
voltmeters of Lord Kelvin leave little to be desired for the measure- 
ment of fairly low voltages, as, of all instruments, those based on 
the electrostatic principle are tne least liable to change with time, 
and, moreover, in many cases the fact that no current is taken is of 
importance. Like hot-wire instruments, also, they can be calibrated 
with direct current and used with confidence for the measurement 
of alternating voltages at any frequency. 

The chief advantages which can be claimed for electrostatic volt- 
meters are that they consume no power, and that they are unaffected 
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by stray magnetic fields. Electrostatic fields, however (set up, for 
example, by such a simple process as rubbing the glass to clean it), 
may cause considerable errors. Prof. Ayrton and Mr. Mather 
suggested the use of a transparent conducting varnish to get over 
the trouble,* while Messrs. Hartmann & Braun-cover the glass 
with meshes of a conducting metallic paint. 

The great difficulty met with in the design of electrostatic instru- 
ments is that the forces dealt with are so small that frictional errors 
are difticult to avoid. In order to increase the power, the distance 
between the fixed and moving parts has to be reduced to a minimum,’ 
with the result that considerable trouble is often experienced with 
the ordinary electrostatic voltmeter, owing to sparking across, 
should there be any abnormal rise of voltage such as may be caused, 
for example, by switching a dead main into circuit. In order to 
prevent this, the segments should be lined with mica, and a high 
resistance should always be provided in series with the instrument. 
This is a much better safeguard than a spark-gap, which is at best a 
weak point in what is probably otherwise a most carefully insulated 
system. A liquid resistance sealed into a glass tube is very handy 
for this purpose. 

Messrs, Ferranti have recently installed some high-tension electro- 
static voltmeters, connected through liquid resistances so arranged 
that should a short-circuit occur, the water with which they are 
filled is boiled away by the heat generated and thus the circuit is 
broken. The arrangement is said to work extremely well in prac- 
tice, and is certainly made up in a particularly handy and workman- 
like form. 

In order to increase the range of electrostatic voltmeters, and at 
the same time to avoid sparking across, Dr. Benischke employs a 
system of condensers which may be compared to a volt box. Volt- 
meters on this principle can be constructed up to 40,0C0 volts. 


DyYNAMOMETER TyPE AMMETERS AND VOLTMETERS. 


During the last few years several firms have introduced direct- 
reading dynamometers, both as ammeters and voltmeters. The 
object in view has usually been to produce an instrument which 
could be used with direct or alternating current, and whose indica- 
tions were independent of frequency. These advantages are pos- 
sessed by the well-known Siemens dynamometer ammeter, whose 
chief drawback is that its field is so weak that the readings are 
seriously affected by stray magnetic fields. The earth’s field alone 
may cause an error of as much as 2 per cent., when using the 
lower half of the scale. The usual mercury cups are also asource 
of trouble, and have in the more recent modifications been dis- 
pensed with. As the result of this, however, not more than, gay, 
lampere can pass through the moving-coil, so that a shunt be- 
comes necessary in the case of ammeters. It is, moreover, impera- 
tive that the ratio of the self-induction to the ohmic resistance be 
the same both in the moving-coil and in the shunt, or the readings 
will clearly be different with direct and alternating current and 
will also depend considerably on the frequency and wave-form of 
the latter. 

Owing tothe weak field employed (usually not more than one- 
tenth of that of a permanent-magnet moving-coil instrument), the 
ampere-turns of the moving-coil must be cousiderable, so that a 
much greater fall of potential is required over the shunt. More- 
over, the power necessary to overcome friction is usually greater 
than that required by a moving-coil instrument owing to the greater 
weight of the moving parts. As a rule, twenty or thirty ampere- 
turns are employed in the moving-coil, and in order to keep down 
the temperature coefficient of the moving system, a drop of nearly 
half a volt is required. 

Messrs. Siemens & Halske obtain good results by a sort of com- 
promise. This‘consists in including the fixed coil of the instrument 
as part of the shunt tothe moving coil. By this means the shunt 
not only possesses a certain amount of self-induction but its tempe- 
rature coefficient is also appreciable; and both coefficients can be 
made about equal to those of the moving-coil. 

As was pointed out, however, when speaking of permanent- 
magnet moving-coil instruments, it is impossible, owing to the 
unequal heating of shunt and moving-coil, to entirely eliminate 
temperature errors by this means; although as the temperature 
coefficient of the moving system is in itself not more than, say, one- 
tenth per cent. per degree Centigrade, the error is very small. 

Another method of increasing the range of such an instrument is 
to employ a series transformer. This, however, as arule, introduces 
errors with changes of frequency, and is therefore chiefly of use for 
switchboard instruments. 

In the case of the voltmeters, the fixed and moving coils are con- 
nected in series, which means that the self-induction and also the 
temperature coefficient are by no means negligible for low-range 
instrumerts. In the case of a 100-volt instrument, however, the 
temperature coefficient need not exceed one-tenth per cent. per 
degree Centigrade, while the difference of reading between direct 
current and alternating current of 100 cycles per second due to self- 
induction, would amount to perhaps one-tenth per cent. 

The Allgemeine Elektricitiits Gesellschaft construct such an instru- 
ment, but they surround the fixed coils with a laminated iron shell, 
so that the return path of the magnet lines lies wholly in iron. This 
has the effect of increasing the power and reducing the disturbing 
influence of stray magzuetic fields. 

It is worth noting that the errors likely to be introduced by eddy 
currents in the various parts are extremely small, owing to the fact 
that the eddy currents lag practically 90° behind the currents 
producing them, and since the currents in the fixed and moving-coils 
are in hase with one another, the eddy currents are out of phase 
with both. 








“ A coating of gelatine and sulphuric acid protected by ordinary 
varnish is said to be perfectly satisfactory. 


InptoTion Typx AMMBTERS AND VOLTMETERS 1f'0R ALTERNATING 
CURRENTS. 


These instruments were due to Ferraris, who devoted a great deal 
of attention to the application of rotary fields to measuring instru- 
ments. 

Undoubtedly the first ammeters and voltmeters constructed on this 
principle were due to Mr. James Swinburne. The principle of action 
is shown in fig. 5. The actual winding shown in the figure is that 
of a wattmeter. Supposing the instrument to be constructed as a 
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Fia. 5. Fig. 6 


voltmeter, the coils a; and a, are highly inductive, ro that the fiux 
in the limbs on which they are wound lags nearly 90° behind 
the voltage producing it. An E.M.F. is thus produced in the small 
coil, which being pivoted at c is free to swing in the air-gap. The 
third fixed coil (which is also connected across the mains whose 
voltage it is required to measure) has a considerable non-inductive 
resistance in series with it, so that its current is practically in pnase 
with the voltage, and, therefore, also with the current in the moving 
coil. A torque is thus produced which is practically proportional to 
the square of the voltage. Ifan even scale is required, the air-gap 
can be so shaped as to gradually lengthen out towards the upper end 
of the scale (as shown by the dotted line), so that the flux gradually 
falls off as the deflection increases. Ammeters and wattmeters can 
be constructed upon the same principle. 

Following the lead of Ferraris, most of the ammeters and volt- 
meters consist of a disc or drum of copper or aluminium, which is 
caused to rotate owing to currents induced in it by means ofa rotary 
magnetic field. The motion is usually opposed by a spring. 

A disadvantage common to all rotary field instruments consists in 
the fact that the torque isdependent on the frequency. In the case 
of ammeters, where the total current is, of course, fixed, any 
increase of frequency means a corresponding increase of torque; 80 
that the deflection produced is almost proportional to the fre- 
quency. With voltmeters, on the other hand, any rise of frequency 
means also a decreased current through the choking coil; the two 
effects oppose each other, so that the resulting deflection is but little 
affected. 

Fig. 6 shows an instrument of this type as constructed by 
Messrs. Siemens & Halske. Four coils are used on a frame 
resembling a four-pole dynamo. The opposite coils are connected 
in series, one pair being inductive and the other non-inductive. 

In another type of induction instrument the rotary field is pro- 
duced by means of a short-circuited winding, often consisting (as in 
the case of the instruments of the Allgemeine Elektricitiits Gesell- 
schaft) merely of a sheet of copper or soft iron. Fig. 7 shows 


Fia. 7. 


this instrument diagrammatically. In this case only one coil is 
required, whilst of the lines of force some go directly through the 
movable copper disc, whereas the remainder have to pass through a 
thick sheet of metal. Eddy currents are produced which react on 
the field, causing it to lag, so that a rotary field is produced. 

Benischke finds that antincrease of frequency from 40 to 60 cycles 
per second produces an error of from3 to 4 per cent. in the case of 
voltmeters, but of as much as 20 to 25 per cent. in the case of 
ammeter: under moving iron instruments. 

As regards wave form, on the other hand, unless the iron cores 
are saturated, variations cause but small errors in the readings. 

Since the magnetic fields employed in induction type instru- 
ments are strong, the effect of stray fields is extremely small, and, 
moreover, it is easy to so arrange the various coils that any 
external fields which may exist have the effect of strengthening 
one cet while weakening the other, so that the total effect is nil. 
Changes of temperature also have a very small influence on the 
readings. 

WatTTMETEBS. 


Probably no modern instrument has come in for s0 much adverse 
criticism a3 the alternating current wattmeter. This is doubtless in 
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part due to the fact that in the past many instruments which were 
anything in the world except wattmeters were put upon the market 
under that name; and, secondly, to the extreme difficulty which 

there is in determining the accuracy or otherwise of a wattmeter at 
low power factors. As the present time there is no reason what- 
ever for this scepticism. The principles upon which they work are 
perfeetly well understood, and it is merely a question of experi- 
ence in the design and construction of the parts so as to reduce the 

various errors to a minimum, that makes the difference between a 
good and a bad instrument. 

Direct-reading wattmeters may be divided into three classes :— 

(1) Dynamometer type; (2) Rotary field type; (3) Hot-wire 
type. 

Ot these, the dynamometer type has been by far the most 
employed, and for accurate work is undoubtedly to be preferred. 
Rotary field wattmeters, however, possess many advantages for 
switchboard work. 

Dynamometer-type Wattmeters.—The chief errors to be guarded 
against in these instruments are :— 

1. Self-induction and capacity of the moving coil and its series 
resistance. 

2. Eddy currents. 

3. Effects of external magnetic fields. 

It was at one time thought that practically the only error of any 
importance was that due to the self-induction of the moving coil. 
It is now recognised, however, not only that this can be rendered 
quite negligible, but that care has even to be taken that the series 
resistance introduces no capacity. The series resistance of all 
alternating current instruments, should always, for this reason, be 
wound in sections. The self-induction of the moving-coil circuit of 
a well-designed wattmeter should not exceed 10 millihenries. The 
current taken at full load would be about one-thirtieth of an ampere, 
and in that case the error in a 100-volt instrument would be less 
than 4 per cent. with a power factor of 0'2, and becomes quite 
negligible for all power factors greater than, say, 0°6. 

The errors due to eddy currents, which have often been neglected, 
are usually the more serious of the two. Ina badly designed watt- 
meter. the error from this cause may easily amount to as much as 
10 per cent. with a power factor of 0'5, and becomes more and more 
marked the smaller the power factor. 

The errors caused by external magnetic fields are often consider- 
able, unless the instrument is constructed astatically, and are only to 
be obviated by taking a second reading after reversing the current in 
both fixed and moving coils. This precaution should always be taken 
whether the instrument be used for direct or alternating current. In 
the former case, the earth’s field has often a quite appreciable effect. 
The stray field error may be roughly determined by short-circuiting 
the current coil of the instrument, while leaving the voltage on the 
shunt coil. Ifa deflection is produced, a corresponding amount (in 
watts) is to be added or subtracted, according to its direction, from 
the observed power. 

For low current measurements, the last method will usually be 
found sufficient, but, for heavy currents, the conductors leading 
the current to and from the instrument have usually some effect on the 
readings, and this can only be eliminated by reversing, as explained 
above. 

Dynamometer-type wattmeters are difficult to construct for 
currents greater than, say, 200 amperes, as, unless very carefully 
laminated, eddy currents are produced in the fixed coils, and the 
effect of the leads just alluded to becomes excessive. In order 
to increase the range above, eay, 400 amperes, or in order to 
obtain an instrument with more than one current range, recourse 
must be had either to a series transformer or to a shunt. For 
high-tension working, the transformer method is much to be 
preferred. 

Induction-tupe Wattmeters.—These instruments are similar to the 
induction ammeters and voltmeters already described, the non- 
inductive coil being replaced by a winding carrying the current, while 
the supply voltage is applied to the terminals of the inductive coil. 
The latter induces a current in the rotating disc or drum, which is 
practically 180° out of phase with the voltage, and as the current coil 
produces a flux practically in phase with the current, it follows that 
the torque will be proportional to the product of the instantaneous 
values of amperes and volts; that is to say, to the true watts. Ina 
similar way the current induced by the current coil reacts on the flux 
due to the volt coil, and again produces a torque proportional to the 
true watts. 

The indications are much sffected by charges of frequency, tLough 
almost independent of wave form. 

Hot-wire Wattmeters.—Mr. Michael B, Field* bas suggested the 
use of a hot-wire instrument, provided with a shunt aid voltage 
transformer, as a wattmeter. 

The arrangement has the advantage that it can be employed as 
an ammeter and voltmeter as well as a wattmeter, and, but for the 
limitations necessarily imposed upon it by the fact that a hot-wire 
instrument is employed, the method would seem to have several 
advantages where a portable instrument with several ranges is 
required. 

PuHasE-Muprers, 0B PowHR-F'actoR InpicaTogs. 


_ The simplest form of phase-meter is that shown diagrammatically 
in fig. 8. It may be described as a wattmeter having two moving 
coils rigidly attached to the same spindle and fixed at right angles 
to one another. One coil (a) has a non-inductive resistance in series 
with it, while that in the case of the other coil (5) is highly in- 
ductive. These two circuits are connected in parallel across the 
mains ; the current in one will therefore be in phase with the vol- 
tage, while that in the other will lag nearly 90° behind it. The fixed 
coil (c) is connected in,the main circuit. So long as the current and 





* Exgergicat Reviuw, November 25th and December 2nd, 1898. 


voltage are in phase the coil 4 will experience no torque, and the 
coil a will therefore turn info the position shown in the diagram. 
So soon, however, as the current lags behind the voltage, the torque 
exerted on the coil a begins to decrease, while 4 begins to exert an 
increasing torque, and the moving system takes up a new position, 
until when the lag is 90° the coil 5 will be in the plane of the fixed 
coil, This reasoning assumes the one circuit to be absolutely 
inductionless, and the other perfectly inductive, in which case it 
can be shown that the deflection of the coil is directly proportional 
to the angle of phase displacement between current and voltage. 
In practice, owing to the fact that this assumption is not allow- 
able, the scale is not a perfectly evenly divided one. The instru- 
ment shows not only the angle of phase displacement, but also 
whether the current is a leading or a lagging one. 

The accuracy of all the phase-meters so far mentioned depends 
upon the frequency being kept constant. An indicator for three- 
phase circuits, which is independent of the frequency as well as of 
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the voltage, has been devised by one of the authors. The arrange- 
ment is shown diagrammatically in fig. 9. It consists of three 
coils fixed to the same spindle and set at an angle of 120° to one 
another. One end of each coil is joined up so as to form a neutral 
point, while the free ends are connected, either through resistances 
or transformers, to the arms of the three-phase system. 

If it is only required to determine the phase displacement in one 
phase, the current flowing in that phase is led through the fixed 
coil (a), either directly or by means of a series transformer, and the 
pointer attached to the moving system indicates the angle of lag 
or lead, as the case may be, in the same manner as has been already 
described. Should the average phase displacement of the system 
be required, two other fixed coils ( and c), making an angle of 120° 
with each other and with the coil (~) are added. These are each 
connected in circuit with one of the phases, and the pointer 
indicates directly the average power-factor of the entire system. It 
will be further seen that the indications are absolutely independent 
of voltage, frequency, and wave-form. 

The power-factor of any one of the phases can be instantly 
determined, as already explained, by short-circuiting the other two 
coils. If they are worked through a series transformer it is best to 
short-circuit their secondaries, rather than to open them, as in the 
latter case the iron will become saturated and the transformer may 
become hot. 

CUBRENT AND VOLTAGE TRANSFORMERS. 


The current transformer is to the alternating-current instrument 
what the shunt is to the direct-current moving-coil ammeter. 

The construction of voltage transformers presents few difficulties. 
On extra high-tension circuits the insulation is the point of chief 
importance. For this purpose porcelain is by far the most satis- 
factory material to use, while above 10,000 volts oil insulation is, 
as a rule, employed, although Messrs. Siemens & Haleke have found 
it possible to use porcelain insulation for much higher voltage than 
this. The drop of volts from open circuit to full load need not in 
practice exceed 0°3 per cent. ; and it is well known that the ratio 
of transformation is practically independent of the frequency. 

The design of satisfactory current transformers is more difficult, 
particularly if the indications of the ammeter are to be independent 
of frequency. With a constant primary current the open circuit 
eecondary voltage will be inversely proportional to the frequency ; 
but if the secondary circuit be a closed one and highly inductive, 
the current in it will be found to be practically independent of the 
frequency. If, moreover, the magnetising current be kept small, 
the ratio between primary and secondary current will be practically 
constant at all loads. 

To design a satisfactory current transformer the following points 
must be attended to :— 

1. Iron of the highest quality must be employed. 

2. The magnetic circuit must be as short and as perfect as 
possible. 

3. The ohmic resistance of the secondary circuit must be as low 
as possible. 

4. High self-induction is an advantage. 

The use of current transformers is to be recommended for all 
currents above, say, 800 amperes, if only on account of the great 
simplification which is possible in the switchboard connections. 
For currents of 1,000 amperes and upwards the primary winding 
can be dispensed with, the transformer being simply slipped over 
vhe bus-bar carrying the current to be measured. 

For currents of 2,000 amperes and upwards, the transformers 
become somewhat large if the magnetic density is to be kept down, 
and various devices have been introduced with a view to utilising 
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only a part of the total current. The simplest consists in cutting 
the conductor into two parts and allowing only one part to act on 
the transformer. Messrs. Siemens & Halske have devised an 
extremely ingenious arrangement, in which the conductor is bent up 
into a U shape and embraces the secondary coil, which is only 
influenced by a fraction of aturn. The arrangement has the further 
important advantage that the coil is unaffected by stray fields. 

In conclusion, the authors express their thanks to the various 
firms who so kindly furnished them with information relating 
to their various instruments, 


The discussion was opened by Col. Crompton, who remarked that 
the paper did not give information as to the difficulties met with 
in the use of instruments under varying practical conditions. 
Messrs. Crompton & Co. had devised a system of gauges in 
connection with their productions, by means of which any engineer 
could check his switchboard instruments from time to time. 1t was 
possible by means of suitable tools to make instruments practically 
interchangeable, owing to extreme accuracy of workmanship, and a 
good many so-called electrical errors could be eliminated in this 
way. Accurate workmanship eventually reduced the cost of pro- 
duction, and moving-coil instruments cost little more than moving- 
iron instruments. Once interchangeable instruments were intro- 
duced, it became an easy matter to standardise. He mentioned 
that it was extremely difficult to prevent corrosion in switchboard 
instruments, and hoped the discussion would provide information 
on the point. 

Mr. J. RenNIg inquired what accuracy really meant, 1 per cent. 
or 5 percent.? Certainly not ,'; percent. He wasglad to see the 
authors’ strong approval of moving-coil instraments, and wished 
they would standardise shunts. Moving-coil instruments were 
produced, which gave indications with a voltage drop of 5}; volt, 
and he thought a less drop than this could be obtained, with 
obvious advantage in the decreased siz3 and cost of shunts. He 
instanced a case of £60 for a 10,000-ampere shunt, of such large 
dimensions that the question of introducing it into the Board of 
Trade laboratory was a serious matter. He suggested .';-volt drop 
as sufficient, and commented on the short section devoted to hot- 
wire instruments 

Mr. A. CAMPBELL considered that the paper contained information 
valuable to the instrument maker, as, for instance, the use of lengthy 
shunts necessitated by temperature and frequency considerations. If 
shunts were reduced in siz>, temperature errors occurred, and 
all-copper shunts gave rise to undue heating. Referring to his own 
compensator (mentioned by the authors), it was possible to obtain 
perfect compensation for temperature witha ,', voltdrop. Referring 
to the use of transformers for measuring large currents, he recom- 
mended sir-core transformers for accurate work, as hysteresis troubles 
were avoided. ; 

Mr. S. EveRsHED gave a small history of scale making, endirg by 
eulogising the paper scale, which could be mechanically divided, and 
lasted well. Commenting on the value of the field in the air-gap 
of moving-coil instruments, given by the authors, viz., 700, 
his own firm employed fields varying from 1,500 to 1,700 for 
indexes up to 5-in., 2,000 for 10-in. index, and 4,500 for an 18-in. 
index. He had always tried to increase the field according to the 
moment of inertia, with a view to obtaining rapid movements. 
Referring to permanent magnets in moving-coil instruments, 
he asserted that artificial ageing was a misnomer, and although 
many magnet ailments may be eliminated, demagnetisation could 
not be protected against. An advantage of the moving-coil 
instrument was that everything could be determined beforehand— 
except in the case of large scale instruments. The speaker then 
referred at some length to the details of such instruments, and 
emphasised the fact that the iron in an instrument should be soft. 
The air damper shown on p. 18, he stated, added largely to the 
moment of inertiaof the instrument, and he had found as the result 
of tests of Messrs. Everett, Edgcumbe’s and his own instruments, as 
to the damping effects, that his own was far the best, the instru- 
ment taking 1°4 seconds to come to rest, as compared with 4 seconds 
in the other case. He quite agreed with the authors in regard to 
hot-wire instruments, and thought they were being entirely super- 
seded; he believed that we should have moving-coil instruments for 
Dc. work, and moving-iron instruments for alternating-current 
work, in both cases dead beat. 

Prof. AyaTon referred to the question of stray fields and their 
effects ou switchboard instrumente. Ina London central station he 
had found a field 36 times as great as that mentioned by the authors, 
and ten times the amount was quite common. From the position of 
the bus-bars on the boards, we were bound to get heavy fields—not 
due to the generators, but to the current in the bus-bars. In regard 
to electrostatic instruments—a difficulty of which was the crowded 
scale at the beginning—he referred to the method of putting in 
series with the instrument a condenser of the same capacity, which 
had the effect of averaging out electrostatic differences, and enabled 
the scale to be uniformly divided. 

Mr. W. A. Paice (in the resumed discussion, April 14th), stated 
that Messrs. Crompton & Co. had tried to construct an instrument in 
such a way that a station engineer could easily verify its accuracy. The 
voltmeter consisted of an indicating instrument in series with a 
resistance, the latter bearing some relation to the pressure to be 
applied toit. The instrument thus merely measured the current in 
the resistance. The essential pat of the ammeter was the shunt, 
and the instrument only recorded the fall of voltage over the shunt 
when the current was passing ; thus the resistances of the volt- 
meters and shunts of the ammeters, were the parts to be standardised. 
If an engineer was sure of the correctness of his shunt values, it 
became a simple matter to test the instrument. The speaker then 
described in detail one of Messrs, Crompton’s moving-coil 
instruments. 


Mr. James SwINBUBNE commented at some length on the methods 
of compensation referred to in the paper. The subject was an old 
one. Mr. Evershed and himself had worked at it 20 years 
previously. The speaker next referred to the difficulties encoun- 
tered in the use of condensers and capacity for electrostatic instru- 
ments — from which it appeared that it was difficult to obtain 
accuracy by this method. On the question of the induction instru- 
ment, all errors other than friction had been eliminated—frequency 
was neutralised in acorrectly designed instrument. 

Mr. F. H. Navper stated that softiron instruments needed ample 
power—the type of instrument given in the paper was out of date 
in this matter. Hethen referred to the question of errors in inetru- 
ments screened by iron cases and subject to magnetic fields. He 
agreed that condensers used with electrostatic instruments were 
inaccurate. 

Mr. L. W. Wicp remarked on the several wattmeters of the 
dynamometer type for large currents, and dealt with methods of 
compensation for errors in these instruments 

Dr. O. V. DayspaLe congratulated the authors on the satisfactory 
compensation of their Universal instruments; he had tested these 
and found them exceedingly accurate beyond ordinary limits. He 
had closely studied the dynamometer wattmeter, and suggested 
that the authors’ vector diagram needed modification to take into 
account the capacity which exists between different parts of the 
non-inductive resistance, and the demagnetising effects of eddy 
currents, The speaker then explained his own more complete 
diagram. He suggested that wattmeters to be accurate must get 
rid of eddy currents, and that no compensation, but only correct 
construction, was needed to make them so at different power 
factors. 

Mr. E. B. Vicnroxnes considered that switchboard instraments 
were not there for measuring purposes, but as indicators of what 
was occurring on the circuit. Accuracy was not usually required, and 
a sensible specification asked for, say, feeder ammeters to be right 
within 10 per cent. He emphasised the necessity of legibility— 
large figured scales could not be read accurately, and the edgewise 
instrument suffered particularly in this way. He considered the 
paper sketchy, and probably intended to draw the instrument maker, 
in which case it had succeeded pretty well. He thought moving- 
coil instruments were the coming thing, but not necessarily as 
accurate as proposed by Messrs. Crompton. 

Mr. DuppELt did not consider compensation on hot-wire instruments 
an easy matter. He did not think them suitable for switchboard 
work. He (and Mr. Mather) had been at work on a wattmeter, and 
he thought they had got a fairly satisfactory one. Some Continental 
firms followed the system of standardisation suggested by Messrs. 
Crompton, and he had had very accurate instruments from them. 
He considered it possible, by adopting suitable capacity shunts for 
electrostatic instruments, to obtain very accurate results. 

Mr. W. H. PatcHewt offered a few remarks on behalf of instru- 
ment users, criticising both exc -ssive sluggishness and sensitiveness. 
The edgewise instrument was more susceptible to stray fields than 
the flat dial type, but was convenient for use on feeder panels. Hot- 
wire instruments did not get fair play, as they were much more accu- 
rate than was usually supposed. The heating effect and energy used on 
large shunts was a matter of importance when they were behind a 
board. Hethought the arrangement suggested by Messrs. Crompton 
and Price might lead to the possibility of faking instruments. 

Mr. K. Epacumss, in reply, thought the standardisation of 
instrument shunts, &c., a step in the right direction, but agreed that 
the instruments would be easy to fake. He had never noticed 
corrosion on phosphor-bronze springs, except when bad flux was 
used for soldering. Magnet troubles could be avoided Ly painting, 
and in regard to pivots the case should be keptairtight. Standards 
of accuracy were not easily fixed, but no one would object 
to /5:volt drop, and less than that could be easily obtained. 
He had not much faith in hot-wire instruments ; they had too large 
a voltage drop. He approved of “setting up” instraments—when 
by so doing a more open scale was obtained—and also agreed as to 
the advantages of paper scales, In regard to the cylinder dampers 
criticised by Mr. Evershed, they would come to rest in 14 seconds, 
which he regarded as a reasonable time. Ia regard to condensers 
used with electrostatic instruments, as the capacity was small there 
was no difficulty in obtaining a satisfactory air condenser. He did 
not think Mr. Price’s arrangement worth much as applied to volt- 
meters, but it was very good for ammeters. He had found some of 
Mr. Swinburne’s instruments very much affected by frequency. There 
was no compensation in his “Universal” type instruments as 
inferred by Dr. Drysdale ; it was simply perfected construction. 








PHYSICAL SOCIETY. 


At the meeting held March 25tb, 1994, Dr. R. T, GrazmBrRoox, 
F.R8., President, in the chair, a paper entitled ‘Note on the 
Measurement of Small Inductances and Capacities and on a Standard 
of Small Inductance,” was read by Prof. Fumminc It had been 
found that very good results could be obtained in the measurement 
of small inductances by Prof. Anderson’s method by using a tele- 
phone in place of a galvanometer and a buzzer in the battery 
circuit, The author had found that for long solenoids, at least 50 
diameters long, the inductance could be calculated with an accuracy of 
about 1 per cent. by the rule :— Inductance in cms.= (Length of wire 
in one unit length of solenoid) x (Total length of wire in the whole 
solenoid in cms.). Numerous measurements were given showing the 
agreement between the measured and predicted inductance of 
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various solenoids and the limits of the dimension ratio within which 
the rule was valid. It was also shown that, by means of such a 
predetermined inductance, small capacities, such as those of Leyden 
jars, could be easily measured. A standard of inductance graduated 
in microhenries suitable for electric resonance experiments and 
Hertzian wave telegraphy was exhibited. The standard consisted 
of a spiral of copper wire with special means for producing 
gradual variation or definite variation in the inductance thrown 
into a circuit. 

Mr. A. CamMPBELL said that they had lately measured some self- 
inductances of the order of 100 microhenries (100,000 cms.) at the 
National Physical Laboratory. The method used was practically that 
of Max Wien as modified by Dolezalek. In the original method two 
contiguous arms of a Wheatstone’s bridge consist of (1) the inductive 
coil (under test) shunted by a known non-inductive resistance, and 
(2) an unknown (preferably variable) inductance with an adjustable 
resistance in series, The other two arms are non-inductive réist- 
ances, with a slide-wire between them. The indicating instrument 
(either an optical telephone or a vibration-galvanometer) is tuned to 
respond only to a particular frequency, and the source of current is 
worked at this frequency. ‘T'hus, although the source may give a 
quite irregular wave-form, the instrument practica ly ignores all but 
one sine-curve component, and the formula can therefore be easily 
obtained, and the inductances separately determined. The modifi- 
cation described by Dolezalek consists in using a current-source 
giving a nearly pure sinoidal wave and an ordinary telephone as an 
indicating instrument. The current-generator is a ‘“‘ microphone 
hummer.” In this a telephone-plate (Pp) carries a microphone (m). 
A current from two accumulators is passed through m and the primary 
of an induction coil, the secondary being connected witha polarized 
magnet acting on P. Dolezalek states that, by the use of a “ hum- 
mer” and a variable inductance standard, inductances of about 0:1 
microhenry (100 cms.) can be readily measured to within 1 or 2 per 
cent, For obtaining frequencies above 1,000 ~ per second, Mr. 
Campbell has found it desirable to replace the telephone-plate by a 
steel bar 25 cms. in diameter. In order to make the note in the 
detecting telephone pure, the latter is tuned by means of a small 
screw pressing against the ferrotype plate. 

Mr. W. Duppgtt asked what precautions were taken to ensure 
that the resistances and connections used were free from self-induc- 
tion and capacity. He thought that some of the variations in the 
figures given might be due to these effects. 

Dr, FLEMING, in reply, said that in connection with all measure- 
ments of small inductances, it was essential to continually check the 
measurements by the aid of a small known inductance made as he 
described. They were all apt to forget that the ideal “ bridges ” 
drawn on paper were not identical with real ‘‘ bridges,” in that the 
latter had small inductance and capacity in all the arms and con- 
nections, and hence formule obtained on the assumption that certain 
branches were absolutely inductionless and without capacity were 
not strictly correct. In some experiments he had found that great 
errors were introduced merely by using ordinary flexible twin wires 
for connections, as these had quite a sensible capacity per metre. In 
all methods employing the telephone as a detector, they were 
testing the observer quite as much as the method, and not only a 
perfectly quiet room, but a very acute ‘ear, were necessary if good 
results were to be obtained. It was becoming important to 
possess methods of measuring accurately inductances of less than 
1 microhenry. 

“A Hot-Wire Ammeter for Measuring very small Alternating 
Currents,” was exhibited and described by Prof. FLemina. 

The author eaid that in alternating-current work, particularly in 
taking the power-factor of small transformers and of short lengths 
of cables, the need had been felt for an ammeter not involving the 
use of iron capable of measuring currents as small as 0°01 or less of 
an ampere. He exhibited an ammeter capable of being made to 
read currents as small as 0 002 with fair accuracy. The arrange- 
ment was as follows:—Two very fine platinoid or constantin wires, 
about 1 metre long and 0°05 or even 0°02 mm. diameter, are sup- 
ported on a wooden rod with arrangements for adjusting their 
tensions. These wires are 5 mm. apart, and are held down at the 
centre by delicate spiral springs. The two wires are embraced at 
the middle by a small loop of paper carrying a very small plane 
mirror, These wires are enclosed in a box, the lid of which carries 
alens. By this means the light of a straight carbon filament of a 
glow lamp, or of a slit illuminated by an arc lamp reflected by this 
small mirror can be focuesed on a screen of ground glass. If a 
current is passed through one of these wires it sags down slightly, 
and the square root of the displacement of the image on the screen 
is almost exactly proportional to the current passing. The instru- 
ment can be quickly calibrated by applying a known voltage to the 
ends of the wire, the resistance having previously been measured 
correspondiog to the range of current used. Examples were 
given of the use of such an instrument. Suitable very fine wires of 
pure metals and alloys are now prepared by Messrs. Hartmann and 
Braun, of Frankfurt. These fine wires require “ageing” before 
use by intermitting a current through them for 12 hours or more. 

Mr. W. Duppgxx said it was difficult to make a satisfactory 
instrument. The author had said that with a fine constantin wire 
it was possible to measure currents as small as two milliamperes. 
He asked if this was calculated or observed. Many dynamometers 
were more sensitive than the instrument shown. He asked the 
author the order of magnitude of the currents which it was neces- 
sary to measure in aerial conductors. 

Dr. W. Watson exhibited and described a form of ammeter for 
snall alternating currents. The current to be measured flows 
through a piece of iron wire bent into the form of a right angle. 
This is linked with a similar shaped piece of nickel wire forming 
part of a galvanometer circuit. Tae thermo-E.M.F. atthe junction, 
produced by the heating effect of the current, sends a current 
through the galyanometer which can be measured in the usual way. 


The current to be measured is practically proportional to the 
deflection of the galvanometer. 

Mr. A, CAMPBELL described a form of ammeter by Rubens: and 
Mr. W. A. Price referred to an instrument similar to that shown by 
the author, in which the sag of the wire is measured by the move- 
ment of an aluminium pointer. 

Dr. FLEminG said he was quite aware that electro-dynamometers 
had b2ea designed for measuring very small alternating currents, 
but they were more difficult to make and calibrate than the simple 
form of hot wire instrument he now exhibited. He had no doubt 
that the use of a constantin wire of 0°02 mm. diameter would greatly 
increase the sensitiveness of the instrument, though he had not 
actually tried it for want of time. The magnitude of the currents 
flowing into a wireless telegraph aerial depended upon the siz2 of 
the aerial. In the case of an ordinary 180-ft. single aerial the 
average value was about 0°5 to 1 ampere, but that depended, of 
course, on the frequency cf the groups of oscillations. Although in 
the ammeter he exhibited the sag of the working wire was indi- 
cated by a mirror, yet he had also used an index needle, and he 
had no doubt a good commercial instrument might be made on this 
plan. 

A paper on “ Energy of Secondary Réatgen Radiation,” was read 
by Mr. C.G. Barnxua. In the paseage of X-radiation through air 
under normal atmospheric conditions, the diminution of intensity 
due to secondary radiation is of the order of magnitude 0:02 per 
cent. per centimetre. This is a large fraction of the total loss of 
energy for penetrating rays passing through air. Applyivg experi- 
mental results to J. J. Thomson’s calculation of the loss of energy 
per cm. due to the passage throvgh a medium containing ions, and 
considering the electrons as the source of radiation, the number of 
these per c.c. of air under normal conditions is of the order of 10”. 








THE CONTINUOUS-CURRENT 
SYSTEM AND THE SINGLE-PHASE 
SYSTEM FOR TRACTION. 


By H. M. HOBART. 


(Concluded from page 695.) 


Ler us compare lLincoln’s 60-mile road, introducing 
justifiable corrections for bis single-phase figures, and sub- 
stituting for his 600-volt continuous current system with 
sub-stations, a system with two continuous current generating 
systems located respectively 15 miles from each end of the 
system and 30 miles from one another. These stations shall 
be equipped with slow speed. 1,350-volt continuous-current 
generators, and the cars shall be fed at an average voltage of 
1,300. Each car shall carry two 650-volt motors connected 
in series and operated as a 1,300-volt unit. The acceleration 
shall be rheostatic. 

The 60-mile road is operated on a schedule speed of 
30 miles per hour, with 30-second stops every two miles. 
The cars run half-an-hour apart. The braking is at the 
rate of 2:0 m.p.h. per second (0 89 metre per second per 
second) and the accelerating is at the rate of 1:0 m.p.b. per 
second (0°45 metre per second per second). The continuous 
current car complete weighs 36 tons, and the single-phase 
car 41°3 tons. The former carries two 150-H.P. motors and 
the latter two 165-H.P. motors. 

The diagram of cyclic operations given by Mr. Lincoln 
for the continuous current equipment becomes modified, 





owing to rheostatic control, to that given in fig. 3 (p. 767), the 
average input now being 77°5 KW., instead of 67°2 KW., an 
increase of 15 per cent. due to rheostatic control. In 


arriving at this figure the weight of car is taken at 36 tons, 
as against Mr. Lincoln’s 35 tons, to cover the increased 
rheostatic capacity required. Mr, Lincoln’s diagram for the 
single-phase equipment is reproduced in fig. 4,+ and his 
figure of 73°9 KW. average input for the single-phase equip- 
ment will be employed, except that to it must be added the 
losses in the other apparatus on the car, which, from his 
data, is seen to introduce an increase of 5 per cent. 

Hence average input per car = 77°5 Kw. for the single- 
phase equipment. 


* By merely adding ordinary series-parallel control apparatus to 
the equipment of such a car, it may be run through cities already 
provided with a 600-volt trolley system, and will give a high 
efficiency even with the number of stops per mile necessary in such 
crowded traffic. With the single-phase equipment on the other 
hand, such combined service, as pointed out by Lincoln, would lead 
to further serious complications owing to the essentially different 
conditions introduced by the very low voltage of the motors. _ 

} From fig. 4 it is evident that the average power factor during 
s.arting is very low, and this leads to such large losses due to the 
wattless component’s C?R loss in generators, transformers, line and 
motors, as to largely offset any gain through avoidance of the use of 
rheostate in starting. 
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ContTinvous-CURRENT Raitway System. 


Average kw. at car in typical 2-mile run (fig. 3) ... {75 Kw 
N >. of cars rcnning at one time = 8 
No. of stationa... 5s cae se is 2 
Average No. of cavs pcr station ea ue 4 
. volts atcar ... ins ro sea .. 1,300 volts 
. current per car vos oJ5 amps. 
at current per station ... ee se ve 256 ” 
Resistance of 1miles of €C-!b. track rail and 
60-lb. third rail os ses oa ion 143 obms3 
Average line lcss per station... asia sas - 170 Kw. 
me Kw. per station at cara S88 nis ss 310 kw. 
" Kw. fcr étation at station ... - wes 327, KW. 
Per cent. lots in third rail... 7 sae ae 52: % 
Mcximum load per station ... ass see .. 800 Kw. 


(Fach power house requires three 300-nw. generating cets of which 
cLe isaspare. Each generator built for a guarantced capacity cf 
50 per cent. overioad fc r cne hour.) 

Average Kw. for wkcle system ose os dive 654 kW 


SINGLE-PHasE Rattway System. 


Average real kw. at car in typical 2-mile run 
(fig. 4) * ree ae mae 
No. of cars running at one time 
» B8ub-stations ... es se 
Average No. of cars per sub-station... 
apparent Kw. per car ne vee 
volts per car... ; as 
current per car vee 
current per sub-station 


With sub-stations 12 miles apart 80-lb. track rails 
and No. 0300 B. and §. trolley wire, the resist- 
ance between sub-stations allowing for increased 
rail resistance ses zo age os 

Average real kw. per sub-station at cars aan 

Trolley and rail loss per sub-station sat ove 

Per cent. loss in trolley and rails... as te 

Average real Kw. per sub-station at sub-station ... 

Per cent. logs in step-down transformers ... soe 

» cent. loss in high tension line ... ; 
» cent, loss in step-up transformers ee eee 

Total percentage loss up to secondary distributing 


system oer ao sas eats are a 
Average real xw. delivered to secondary dis- 
tributing system...‘ ae wee sos 
Average real kw. generated at power house 
apparent Kw. generated (about) ... oe 


Maximum load at sub-station (two cars starting 
witb, say, 275 apparent Kw. each) oes ae 
(One 350 xw. transformer will take care of this 

with 57 per cent. overload.) 

Average Iced on sub-station (about) ae ee 
(These transformers are sufficiently large to take 

care of load if one is cut out.) 

Maximum load on power house in apparent Kw., Bay 

.(Can be taken care of with three 525-Kw. 
generators, one for spare. 
(Each generator built for guaranteed capacity of 
50 per cent. overload for one hour.) 
Average real Kw. for whole system ... 
apparent Kw. for whole system 


” 


Step-up Tr ANSFORMERS. 


Three 450-kw. transformers—load can be carried by 
two in case of emergency. 


Hia@u Tension Line. 


Oce No. 3 B. and S. gauge line each way from 
power hovee 20,00 )-volt single-phase 

Maximum loss (abcut)... cae re 

Average logs (about) 


SLB LTAIIUN EQuIPMENT. 


Fovr eub-stations ; the power house feeds directly 
into 3,000-volt trolley. 

Each eub-station to contain one 350-Kw. trans- 
former and switchbcard. 


Low Turssion DistriBuTING SYSTEM. 


Entire lergth of track equipped v.ith CC-lb. conductor rail. 


Entire length of track equipped with No. 0000 
B. and S. gauge trolley. 


Cas E QcvIPMENTS. 


Fich car equipped with two 150-H.P. continuous- 
cuirent railway motors ard rheostatic control 


Each car equipped with two 162-H.P. a. c. railway 
motors with multiple-control apparatus complete 


ESTIMATED FIRST COST OF ELECTRICAL EQUIPMENT. 


PowrEs SraTIon. 


Six 300-kw. 1,350-volt, continuous current slow 


speed generators at £1,200 each ... oe ie sy ETECO 
Switchboards ... ae ss des _ as ins 1,6C0 
£3,200 


Three 525-Kw. 17-cycle single-phase, 3,000-volt 
generators, at £2,000 each eae eee 
»  450-Kw. 17-cycle, 3,000 to 20,000-volt step- 
up transformers, at £500 ... ah ove 
Exciting generators we 
Switchboard ... = see 


Hiram Tension LIne. 














48 miles © of 20,000 volts, single-phase transmisson 
line—No. 3 B. and 8. gauge conductors, at £240 
per mile dee as as - = . 

Lightning protection ... 





775 EW. 
8 
5 
16 
$9°0 
3,000 
29°7 amps. 
475 amps. 
4°20 ohms 
124 KW 
33 KW. 
28 % 
127. KW. 
a5. % 
25 G 
35 % 
85 % 
6385 Kw. 
690 Kw. 
810 = Kw. 
550 = Kw. 
40 % 
1,400 kw, 
690 kw. 
810 Kw. 
8 Y 


£6,000 


1,500 
1,06 0 
760 


£9,260) 


£11,52U 
400 


£11,920 


* Another high-tension line to be maintained asa spare at a furthcr cost of some £10,000, ought to be provided for the single-phase 
system, in order to obtain {Le same immunity from interruption of the service which is provided by the continuous current system. By the 
use of two power houses in the latter system, the third rail may be divided into four independent sections. With the spare high tension 


line, the advantage for the coniitu-us current system would thus be considerably greater even than that arrived at in the above estimate, 


1: 


cen 
exp 


pro 














Vol. 54. No. 1,880, May 6, 1£04.| 





THE ELECTRICAL REVIEW. 





SuB-STATIONS, 


Four 350-xw. 17-cycle, 20,000 to 3,000 —_ aie 


down transformers, at £440 each .. £1,760 


Low Tension DIstrRIBuTion System. 


63 miles of 6C-ib. conducting rail at £5(0 per mile 


installed : £31,500 
Bonding main track— 63 miles at £80 per mile ... =H 5,040 
£36,540 





Caz EQUIPMENTS. 


12 continuous current car equipments complete 
consisting of motors with rheostatic :coutro), 


heaters and contact shoes, at £1,100 each £13,2C0 


Torat First Cost or Evectrica EQUIPMENT. 


£57,940 


EstimaTE OF YEARLY OPERATING EXPENSES. 


Continuous Current System. 


Eight men at power houses—two ine bint 


wage, £180 per year £2 880 
Fuel, water, oil, &., at 030d. ‘per KW. -hour, 
4, 250, 000 kw. -hours... ef Pas 5,300 
Repairs and maintenance of power house, electrical 
equipment (4 per cent. of cost per year) oe 328 
» and maintenance of third rail (1 per cent. 
of cost per year) . des 365 
» and maintenance of car equipments (12 
per cent. of cost per year) ae ove ay 1,500 
Total yearly operating expenses £10,373 





Five switchboards, at £300 each... “1,500 
Auxiliary aes mn for sees sub-station ; 
switches A oa 1,500 
£4,760 
63 miles, No. 0000 trolley wire in place, at £180 
permile_.. ‘ ... £11,340 
Bonding main track, 63 mile, at £80 per mile se. zs 5,040 
15 miles of pole construction, not dee ote HP. 
lines, at £126 per mile a ve 1,890 
£18,270 
12 a. C. car equipments complete, consisting of two 
165-m.P. motors with multiple control outfit, 
heaters and trolley, at £1,700 £20,400 
£64,610 
Alternating Current System. 
Five men at power house—two shifts—average 
wage, £180 per year each . £1,800 
Two patrol men—two sbifts, average wage, £180 
per year : 5 720 
Fuel, water, oil, ‘&e., at 0 25d. per xWw.-hour : saa 4,600 
Rey airs and maintenance of power house, electrical 
equipment (3 per cent. of cost) .. ie “ies 278 
» and maintenance of 8.7. line (5 per cent. 
per year) ... eb 596 
» and maintenance ot ‘trolley. (4 per cent. 
peryear) ... ee 730 
» and maintenance of car equipment (a per 
cent.) sf re 2,440 
Total yearly operating ex penses £11,164 


The increased outlay incurred by the use of two power houres with the consequent slightly increased cost of steam plant is largely 
offset by the saving obtained through dispensing with sub-station buildings. In this connection it may be mentioned that Mr. Lincoln makes 
no allowance for depreciation of sub-station plant, and this has not been introduced in the present estimate. 


The result shows the single-phase system to be 12 per 
cent. higher in first cost, and 7 per cent. higher in operating 
expenses for the items taken into consideration. 

Two power houses were taken for the continuous-current 
proposal, as this arrangement is fairly suitable for the line 
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assumed by Mr. Lincoln for his purposes and for 1,350 volts 
at the generators. No especial significance is, however, to 
be attached to such choice. For extensive lines, polyphase 
generation from a single station would often be preferable. 
Moreover, considerably higher continuous current voltage at 
the generators and motors could have conservatively been 
proposed with further resulting economies, not the least of 
which would have been the employment of a single power 
house with continuous current generators, for such a case as 
Mr. Lincoln’s 60-mile line. This would have led to lower 
generating costs, less spare sets, fewer and larger units, and 
a better load factor. 

It is believed that the arguments and comparisons in this 
article afford ground for the opinion that the superiority of 
the single-phase motor for other than main line work is as 


yet by no means a foregone conclusion. Nevertheless, the 
single-phase commutator motor represents a very important 
advance. It is beyond all comparison superior to the 
commutator-/ess single-phase motor, and is already not 
2: 
= 
= 
100 250 SO 


e 


KW. 






80°200 40 


GO ‘50 30 
40 {50 20 


20 50 {0 


°o S ro Ss 20 25 3°0 3°5 40 
Minutes 


Fig. 4. 


greatly inferior to polyphase motors and continuous-current 
motors. This is an excellent record for such a brief develop- 
mental period. 

The cost of the 1,350-volt continuous-current system used 
in the present estimate, and that of the 600-volt continuous- 
current system on which Mr. Lincoln estimated, are 
respectively : — 

1,800 volts. 600 volts. 

Total first cost of electrical equipment... ee £57,900 £75,500 

Total yearly operating expenses for power and 
for maintenance of electrical plant .. 


£10,400 £11,100 


This shows for the former system an advantage of 30 per 
cent. in first cost of electrical equipment, and of 7 per cent. 
in total yearly operating expenses for power and for main- 
tenance of electrical plant. 
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OUR LEGAL QUERY COLUMN. 





[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictiticus names, $c., 
may be made. Ansuers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.] 





“ Bouiry ” writes:—" An Electric Lighting Committee of a Borough 
Corporation engaged an assistant ergineer for their Electricity 
Works ata salary of £2 per week after first interviewing him at 
one of their committee meetings. Scme months afteiwards the 
assistant came across the minutes of the meeting, and was surprised 
to read that he had been appointed on the following terme, viz. :— 
The engagement to be determinable by the Council at their plea- 
sure, but he (the assistant) to give a month’s notice in writixg of 
any intention on his part to resign. ‘ 

“Is this cquitable ? and can the Cocncil compel him to give a 
month’s notice upon resignirg, seeing that there had been no 
written or signed agreement to that effect. The arsistant draws his 


salary weekly, and has always supposed one week’s notice on either 


side to be sufficient.” 

*,* The course adopted by the Lighting Committee in the case 
referred to by “Equity” is indeed extraordinary. The terms of 
employ ment should certainly have been stated to the assistant engi- 
neer at the Committee meeting. In the circumstances we do not 
see how the Council can rely upon the entry in the minutes. At 
the eame time it is probable that, in accordance with the cus- 
tomary relationship of master and cervant, a month’s notice could 
be given and demanded on either side. When next he seeks em- 
ployment with a corporation, “ Equity” should take care to have 
his agreement reduced into writing, and sealed with the corporate 
seal, 





| 





SCIENCE OF: SMOKE PREVENTION. 


Mr. C. H. Brnsamin, who writes in Science on the above subject, 
correctly defines the necessities of perfect combustion, but prac- 
tically confines himself to the advocacy of methods for attaining 
that end, that have not proved themselves sufficiently capable of 
securing their aim under ordinary conditions. ‘1hus we are intro- 
duced to air admission at the door and the automatic action of 
steam jets assisting the air flow during the gas distillation 
period. But this is Broadbent’s system of nearly 40 years’ stand- 
ing, and though perfect, as far as it goes, and nevcr surpassed by 
any other apparatur, it does not give that conservation of tempera- 
ture which is essential to enable the air admixture to produce its 
effecte. Mr. Benjaminclaims that by using 2 or 3 per cent. of the 
total steam he has eaved as much as 15 per cent. of fuel. In such 
cases, the conditions previously obtaining must have been bad 
indeed. 

Next mechanic:] stokers are referred to, and these are credited 
with saving 10 to 15 per cent. as compared with hand firing. Here, 
again, we must tay, so much the worse for that particular biand of 
hand firing. Any such saving can, as a rule, only be in money value 
of fuel, not in weight per unit vf evaporation. Indeed, later we 
are told that mechanical stoking may save 15 to 30 percent. We 
take it that this is a pecuniary economy only, and this may be the 


case. 

Finally, the chain-grate stcker is stated to be the most successful 
solution: of the soft-coal burning problem so far presented. If it 
really were so excellent, it would surely have become general in 
Great Britain, where it was in use over 40 years ago. It appears 
that Newburg, a suburb of Cleveland, is to have nothing else in a 
year from now. This is praise indeed, but the chain grate, perfect 
as a self-cleaner, would burn all the coal in England in half the 
proper time if applied, as it is often applied, w.th no provision for 
checking excess of air through the bare grate, and generally nothing 
beyond the crude idea. 

Used without such provision, the chain grate produces a very low 
percentage of CO,, and the boiler efficiency is rarely above 50 or 60 
percent. The chain grate is so excellent in principle that it is a 
pity that its application should be allowed to fall into error. The 
science of fuel combustion, important as it is, has few followers in 
the ranks of the large steam users, who look at a few pounds of 
initial cost as of more importance than either smoke prevention or 
permanent economy. 

in America there appears to be some endeavour made to enforce 
smoke abatement regulations. In this cozntry only the pressure 
of a fine isi brought to bear, and it is cheaper for a large coul-con- 
suming concern to pay heavy fines than it is to pay the extra cost 
of Welsh smokeless coal, while really sound treatment of the 
boilers, or, rather, of their furnaces, is shirked because of the 
difficulties as regards heights and floor levels; otherwise there is no 
difficulty in renderiog any. boiler smokeless. The Smoke Act is 
badly enforced in this country. There is a smoke abatement 
society, however, which ap to have no interest whatever in the 
technical side of the subject. It seems to us that its funds 
might be better expended in procuring evidence to show 
that sooke was econemically preventable by proper furnaces, 
and, when prosecuting offenders, bringing forward such facts. 
Steam users ueually, bring forward a statement that they are doing 


’ 


something, and this generally means that they are pottering about 
with come abortive scheme foredoomed to failure. We confess to 
being a little tired of the Richmond Society. 
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NEW PATENTS APPLIED FOR,© 1904. 





Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom al} 
inquiries should be addressed. 





8,848. “Improved means for securing shades on the holders of electric 
incandescent lamps.” C.W.Crocker. April 18th. 

8,861. ‘‘Improvements in or relating to velephones.” PP, A. VAILE, 
April 18th. 

8,903. ‘* Pressure-controlled electric switches.”. B. Hype. April 18th. 
(Complete.) 

8,912. ‘‘Improvements in line selectors of intercommunication telephone 
apparaius.” EF. WaLiocu. (Date applied for under Patents Act, 1901, Sep- 
tember :5th, 193, beisg date of application in Germany.) April 18th. 
(Complete.) 

8,950. ‘Electric candle nozzle.” F. Tuomas, H. Jones and 8S. Tuomas, 
April 19th. 

8,960. ‘*Improvements in and connected with automatic short-circuit lever 
switches.” E, Hitter. April 19th. 

8,965. “Improvements in section insulators for overhead trolley wires.” 
Sizmens Bros. & Co., Lip., J. F. Simpson and H. C. Waeat, April 19th. 
(Complete.) 

8,968. ‘Improvements in the manufacture of electrical apparatus.’ 
A. P. Hanson. (Date applied for under Patents Act, 1901, November 20th, 1903, 
being date of application in Denmark.) Aprill9th. (Con plete.) 

8,984. “*The manufacture of positive electrcdes for galvanic batteries.” P, 
Dextaron. Apzil 19.h, 

8,99]. “Improvements in self-winding electric clocks.” F, T, TaLcott and 
B. F. Kerr, April 19th. 

8,992. * Telephone and telegrayh system.” T. W. GLEESCN and R. HamiLton. 
April 19th. (Date applied for umd: r Patents Act, 1901, May 1st, 1908, being date 
oi application in United States.) (Complete.) 

8,999. ‘*Improvements in means for protecting the live parts of electric 
switches or the like.” W.McDevrrt, April19th. (Complete.) 

9,008. ‘‘Improvements in self-registering electrically operated sectiona} 
targets.” G.A.Prrers. April 19th. 

9108. ‘Improvements in electric igniting devices for miners’ safety lamps 
and the like.” C.A.Day. (Fabrik Elektrischer Zunder, G.m.b.H., Germany.) 
April 20th. 

9,115. ‘* Improvements in and relating to electric boosters.” Ture Britisu 
Tuomson-Hovuston Co., Ltp., and 8. WoopFieLp. April 20th. 

9,117. ‘Improvements in and relating to dynamo-electric machines.’”’ THE 
British THomson-Houvstox Co, Lrp, (The General Electric Co., United 
States.) April 20th. 

9,128. ‘* Improvements in electric arclamps.” C.E. Foster, E. R. Grore, 
and M, V. Ery. April20th. (Complete.) 

$,165. ‘*An improvement of the insulation of sparking plugs for motor 
engines.” F, A. KowELL and H.G.Lonerorp. April z1st. 

9,167. ‘* New or improved means of + pplying electricity to the feet for medica} 
or like purposes.” J. WitLocks. Aprii 2lst. 

9,168. ‘Improvements in tparking plugs for motors.’’ C, CHESTER and 
T. CuEester. April 21st. 

9,190. “Improvements in arc lamp electrodes.’”” W.S. WerEpon. April 
2lst. (Date applied for under Patents Act, 1901, April 21st, 1908, being date of 
application in United States.) (Complete.) 

9,208. ‘‘ Improvements in or relating to overhead conductors for supplying 
electrical energy.”’ O. JonEs, J. Proctor, K. Ciark, and T, WarTERHOUSE, 
April 2\st. 

9,215. “Improvements in electric switches.” W. Witson. April 2st. 
(Date applied for under Patents Act, 1901, April 2lst, 1903, being date of 
application in United States.) (Complete.) 

9,226. ‘* Continuous burning arc lamp with amalgam electrodes.” G, Horr- 
MANN. April 22nd. (Complete*) 

9,288. ‘* An improved joint for coupling up telegraph and telephone wires and 
the like.” E.G, Wricut. April 22nd. 

9,255. ‘‘Improvements in or relating to electro-motors for motor vehicles, 
ana to the fixing or supporting of the same.” TH RoMANorr (LONDON), 
SynpicaTE. (Hippolyte de Romanoff, France.) April 22nd. 

9,303. ‘* Improvements relating to electrical control of winding engines for 
the prevention of accidents.” T,C. Furers, April 22nd. 

9,806. ‘“‘Improved apparatus for the automatic regulation of electric 
current.” THE ACTIENGESELLSCHAFT Brown, Boveri & Cre. April 22nd. 
(Date applied for under Patents Act, 1501, April 23rd, 1908, being date of appli- 
cation in Switzerland.) (Complete.) 

9,807. ‘‘Improvements in alternating-current meters on Ferrari’s principle.” 
E. Morcx. April 22nd, (Complete.) 

9,340. ‘* Improved means for carrying overhead trolley wires of electric tram- 
ways.” FE. Morris. April 28rd. 

9,372, “Improvements in armatures for dynamo-electric machinery,” A, F, 
Hits, D. UrquHart, and A. E,Honey. April 28rd. 

9,873. ‘‘ Improvements in brushes for dynamo-electric machinery.” A, F. 
Hits, D. UrquHart, and A, E. Honey, April 23rd. 

9,375. ‘*Improvements relating to electrical resistances.”” E. VEDOVELLI. 
April 23rd. (Date applied for under Patents Act, 1901, October 19th, 1903, 
being date of application in France.) (Complete.) 

9,877. ‘* Improvements in electric treadles or contact makers for railway sig- 
nalling and thelike.”” S.P. Woop and McKenzie & Hotuanp,Ltp. April 23rd. 

9,885. ‘* Improvements in the apparatus for the automatic regulation of cur- 
rent in electric lighting installations.’”” AKkTIENGESELLS.HAFT Brown, BoveER! 
ET Cig. April 23rd. (Date applied for under Patents Act, 1901, April 25th, 1903, 
being date of application in Switzerland.) (Complete.) 

9,886. ‘Improvements in and relating to electric jacquard card-cutting elec- 
tric weaving and the like.”” O. ZerkowiTz. April 23rd, 








Electrical Standardisation.—An application which has 
been made to the Glasgow Corporation by the President of the Institu- 
tion of Electrical Engineers and the chairman of the Sub-com- 
mittee on Generators, Motors and Transformers, for a subscription 
or donation towards the work now being carried on in London by 
the Engineering Standards Committee, has been remitted to the 
Finance Sub-Committee of the Electricity Committee of the T.C. 
for consideration. 














